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ABSTRACT 

Numerous isolated cynodont teeth have been collected from the Late Triassic 
of Saint-Nicolas-de-Port (north-eastern France). The material is very diversi¬ 
fied and the following taxa are recognized: Pseudotriconodon wildi Hahn, 
Lepage et Wouters, 1984; Tricuspes tuebingensis E. v. Huene, 1933; Tricuspes 
sigognenuae Hahn, Hahn et Godefroit, 1994; Tricuspes tapeinodon n.sp.; 
Meurthodon gallicus Sigogneau-Russell et Hahn, 1994; Hahnia obliejua n.g., 
n.sp.; Gaumia longiradicata Hahn, Wild et Wouters, 1987; Lepagia gaumen- 
sis , Hahn, Wild el Wouters, 1987; Maubeugia lotharingica n.g., n.sp.; 
Rosieria delsatei n.g., n.sp. and aff. Microscalenodon. This cynodont fauna 
mainly includes small insectivorous forms, more particularly represented by 
Dromatheriidae; tiny herbivorous are represented by rare dwarf 
Traversodontidae. 'Hie study of rhe palaeogeographical and stratigraphic dis¬ 
tribution of the Late Triassic to Early Jurassic cynodonts indicates that the 
fauna discovered in Saint-Nicolas-de-Port is characteristic of the Late 
Norian-Rhaetian period and is actually the most representative of this period 
for Western Europe. Granulometric analysis of the bone-bed reveals that 
they accumulated in a nearshore shallow marine environment. 
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RfiSUMfi 

Dc nomb reuses dents Isolees de cynodontes ont ete decouvertes dans le Trias 
superieur de Saint-Nicolas-de-Port (nord-est de la France). Le materiel etudie 
est tres diversifie et Ies taxa suivants sont tepresentes: Pseudotriconodan wildi 
Hahn, Lepage et Wouters. 1984 ; Tricuspes tuebingensis £. v. Lluene, 1933 ; 
Tricuspes sigvgncauac Hahn, Hahn ct Godefroit, i 994 ; Tricuspes tdpeinodon 
n.sp. ; Menrthodnn gallicus Sigogncau-Russell et Hahn, 1994 ; Hahuia obli- 
qua n.g., n.sp. Gaum hi longiradicata Hahn, Wild et Wouters, 1987 ; 
Lepagia gattmevsis, Hahn, Wild et Woutersi 1987 ; Maubeugia btharingica 
n.g., n.sp. ; Rosieria dclsatei n.g., n.sp, et aff Microscalenodon. La faune de 
cynodontes est surtout composer dc perils insectivores, reprdsentes notam- 
ment par Ies Dramatheriidae , de minuscules herbivores, forme* naines de la 
famille dcs Traversodontidac, sont cgalcment pre'sents. L’etudc dcla reparri- 
tion paleogeographique er strati graplriqUc des cynodontes du Trias superieur 
ct du Jurassique inferieur montre que la faune de Saint-Nicolas-de-Port est 
caracteristique de la periode Norien superieur-Rhetien ; e’est incontestable- 
ment la Faune la plus representative de cette periode pour (’Europe de 
l’Ouest. L’analyse granulometrique du sediment du bone-bed a revele qu’il 
s’etait accumule dans un environnement marin proche du rivage. 


INTRODUCTION 

In 1851, Levallois recorded fossil bones from the 
"gres infra-llasique ” in the vicinity of Saint- 
NicoIas-de-Port (Meurthe-et-Moselle, north¬ 
eastern France; Fig. 1). In 1862, he mentioned 
the presence of a layer rich in fish and saurian 
remains to the south o f this town. In 1928, 
Corroy mentioned Saint-NicolaS-de-Port among 
the most important upper Keuper localities of 
Lorraine. 

In 1971. LaUgier gave the stratigraphic log in a 
sand quarry opened in 1922, "2.5 km south-east 
of Saint-Nicolas-de-Port. This quarry falls pardy 
within the boundary of the adjacent village 
Rosieres-aux-Salines. He also documented the 
diversity and abundance of the fauna discovered 
there. The Stratigraphy and the sedimentology of 
this section was studied in detail by A1 Khatib 
(1976). 

The first mammal-like tooth was discovered in 
1975 by G. Wouters, a Belgian collector. This 
tooth was subsequently described by 
Russell et aL (1976). Since then, several tons of 
sediments have been washed and screened by 
G. WouterS, teams from the Musdum national 
d’Histoire naturelle (Paris) and from the Institut 


royal des Sciences narurelles de Belgique and 
several amateur collectors. Attention was particu¬ 
larly paid to mammal teeth discovered in this 
quarry: these have been described in a series of 
papers by a team lead by D. Sigogneau-Russell 
(Sigogneau-RusseU 1978, 1983a, 1983b, 1983c, 
1989, 1990; Frank et al. 1984, 1986; Sigogneau- 
Russell et til. 1986; Hahn et al. 1989, 1991). 
Amphibian and reptile material has been descri¬ 
bed by Buffmut & Wouters (1986), Cuny & 
Ramboer (1991) and Cuny (1993). Fish remains 
have been studied by Sigogneau-Russell et al. 
(1979), Martin et al. (1981) and Duffin (1993). 
Synthetic faunal lists ate given by Guriy (1993) 
and Duffin (1993). 

Until now, little work has been completed about 
the cyiiodont teeth discovered in Saint-Nicolas- 
de-Port, in spite of their abundance and their 
scientific interest. The double-tooted 
mairinial-like moth described by Russell et al. 
(1976) was subsequently named Mcunhodm gal¬ 
liots- SigogneaU-Russell et Hahn, 1994 and refer¬ 
red to the family “Therioherpetidae” 
(Sigogneau-Russell tk. Hahn 1994), Hahn et al. 
(1994) described teeth of Tricuspes sigogneayae 
Hahn, Hahn et Godefroit, 1994 and reviewed 
the systematic position of the family Droma- 
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Fig. 1 . — Locality sketch map for Saint-Nicolas-de-Port. 

theriidae. The purpose of the present paper is to basal conglomerate, above the Keuper marls, 
describe the cynodonc remains discovered in reaches a thickness of 1.05 ni. 
Saint-Nicolas-de-Port, on the basis of the whole Unfortunately, the quarry is now being used as a 
currently available material. The collections are city dump and the section described by Laugier 
housed in the Institut royal des Sciences natti- cannot be observed any longer. Recent excavations 
relies de Belgique (Brussels: IRSNB) and in the and new sections demonstrate that the geological 
Museum national d’Histoire naturelle (Paris: structure of the quarry is much, more complex 
MNHP). The fossils were collected by than described by Laugier. Most of the deposits 
G. Wouters, D. Sigogneftu-Russell, J.-C. Lepage, are lenticular and show, therefore, important late- 
D. Delsate and P. Godcfroit. ral variations. Furthermore, correlations between 

close sections are very difficult to establish. 

Most of the vertebrate material discovered since 
GEO 1.0GIGAL SETTING 1975 at Saint-Nicolas-de-Port has been found in 

only one bone-bed. Figure 2 illustrates the geolo- 
Laugier (1971, fig. 19) described the geological gical section observed in this part of the quarry, 
section exposed in the quarry of Saint-Nicolas- The bone-bed is an intra-lormational conglome- 
de-Port. The base of the section is formed by rate which varies in thickness from 0.2 to 1 m. It 
schistose marls of the Keuper. It is overlain by is formed by coarse sands and small pebbles. It 
four sedimentary cycles. Bone-beds can he obser- lays upon more than 7 m of alternating marly 
ved at the base of each cycle, followed by .sands clays and sands. The bone-bed is capped by near- 
and sandstones, finally by days. The bone-beds ly 3 m of compact sandstones. Recent cxcava- 
decrease in thickness through the sequence. The tions exploited other bone-beds in other parts of 
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the quarry. The sampled sediments have still to ved in any of the recent sections of the quarry, 
be screened and sorted. It is interesting to notice The age of the Saint-Nicolas-de-Port quarry has 
that, nowadays, Keuper marls cannot be obser- been much disputed. Lack of international agree- 
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29. Silt 


28. Brown grits 


27. Silty, brown and compact grits 

26. Ferruginous grits 

25. Yellow sands and pebbles 

24. BONE-BED brown sands, green clay and pebbles 
23. Green olay, ferruginous grits and brown sands 


22. Green clay 


21. Ferruginous grits 

20. Green clay 
19. Ferruginous grits 
18. Green clay 
17. Ferruginous grits 
16. Green clay 
15. Ferruginous grits 
14. Green clay 
13. Ferruginous grits 


12. Green clay 


11. White grits 
10. Ferruginous grits 
9. White sands 

8. White sands with green clay 
7. Green clay 

6. White grits with green clay 
5. Ferruginous grits with green clay 

4. White grits 

3. Ferruginous grits 
2. White sands 

1. Green stratified clay 


Fig. 2. — Stratigraphic log of the Upper Triassic section at Saint-Nicolas-de-Port, 
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raent on the status of the Rhaetian Stage limits 
the discussion. Moreover, palynological sam¬ 
plings in the quarry are, at the present time, 
unprofitable, from a lithological point of view, 
the sediments arc regarded as Lower Rhaetian in 
age (Laugier 1971; Al Kbatih 1976; Sigogneau- 
Russell 1983a). Buffetaut (1985), Buffetaut & 
Wouters (1986), Cuny &T Rnmhoer (1991), 
Duffin (1993) and Cuny (1993) argue for a 
slightly older age: the vertebrate fauna from 
Saint-Nicolas-de-Port shows close similarities to 
that of the Knollenmergcl at Halbcrstadt in cen¬ 
tral Germany (Upper Norian). 

Granulometric analysis of the sediments 
(A1 Khatib 1976) reveals thar they accumulated 
in a nearshore shallow marine environment. The 
sands have some characters of river or beach 
deposits. 

SYSTEMATIC PALAEONTOLOGY 

The systematic^ of the Cynodontia adopted by 
Battail (1991) is followed in the present paper. 
Concerning the family Dromatheriidae, the clas¬ 
sification proposed by Hahn et al. (1994) is fol¬ 
lowed. As the taxa treated in the present paper 
are defined exclusively on dental characters, it is 
usually difficult to settle with certainty the pola¬ 
rity of these traits. For that reason, it has been 
decided to include both upomorphic and plesio- 
morphic characters in the diagnoses of 
Cynodontia jncertae sails taxa: therefore, these do 
not follow strictly the cladistic principles. 

Order THERA PS I DA Broom, 1905 
Infraorder CYNODONTIA Owen, 1861 

CYNODONTS WITH SECTORIAL POST¬ 
CANINE TEETH 

Orientation of thf. tef.th 
The orientation of isolated teeth in cynodonts 
with sectorial teeth is discussed by Peyer (1956), 
Russell et al. (1976) and Hahn et al. (1984, 
1987, 1994). The most convex side is convention¬ 
ally and somewhar arbitrarily regarded as the 
labial side, on both the upper and lower posr- 


canines. The distal inclination of the cusps, 
when present, determines the mesial and distal 
sides of the teeth. The accessory cusps are usually 
more numerous or better developed on the distal 
half of the crown than on the mesial half. When 
wear i.s developed, It impossible to distinguish the 
upper teeth from the lower ones: wear develops 
on the lingual side of the former and on the 
labial side of the latters. When wear is not deve¬ 
loped or when the lingual and labial sides of the 
crown are symmetrical, it is thus impossible to 
settle wherher the specimen belongs to the upper 
or to the lower tooth row. 

Family Dromathf.riidaf. Gill, 1872 

Remark 

The cladogram of the Dromatheriidae proposed 
by Hahn et al. (1994) shows that this group is 
clearly paraphylefic, as the ancestry of rhe mam¬ 
mals lies within it, 

Genus Pseudotriconodon 
Hahn, Lepage et Wouters, 1984 

Pseudotriconodoti Hahn, Lepage et Wouters, 1984: 
358. 

TyI'E SPECIES. — Pseudotriconodon wildi Hahn, 
Lepage et Wourers, 1984. 

Other REFFRRF.D SPECIES. — Pseudotriconodon ch/tt- 
terjeei Lucas et Oakes, 1988. Identification of this 
taxon as a cynodont has been questioned by Sues & 
Olsen (1990), but without argumentation, 

DIAGNOSIS. — Crown of postcanlne teeth tricuspid to 
penracuspid and very narrow (2.4 < ratio “length/ 
width" of the crown < 4.2): labial and lingual sides of 
the crown nearly parallel. Cutring edge perfectly 
straight. Base of the crown not constricted. Root 
semielliptical in outline, about 1.5 times as high as the 
crown; tip of the toot sometimes divided by a short 
furrow; pulpal canal small, elliptical in shape and 
sometimes double. 

Pseudotriconodon tvildi 
Hahn, Lepage et Wourers, 1984 
(Figs 3, 4) 

Pseudotriconodon tuildi Hahn, Lepage et Wouters, 
1984: 358, pi. 1, figs 1, 2; pi. 2. figs 2-6; pi. 3, figs 1- 
6. — Clemens 1986: 238. — Hahn et at. 1987: 17, 
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pi. 5, fig. 2. — Lucas & Oakes 1988: 447. — Battail 
1991: 88. - Hahn et al. 1994: 142, fig. 2a. - 
Sigogneau-Russell & Hahn 1994: 206, fig. 10.1 Od. 

HOLOTYPF.. — MNHL "R.M. 1”, in the Musdum 
national d'Histoire naturelle de Luxembourg. 

LOCUS TYPICUS. — “Rinckebierg” (Medernach, 
Great-Duchy of Luxembourg). 

STRATUM TYPICUM. — Bone-bed included within the 
Stcinmcrgel-Gruppe (Norian, Upper Triassic). 

NEW IIYPOTYTES. — From Saint-NicoIas-de-Port: 

IRSNB R156, IRSNB R157, IRSNB 281)4/68. 
IRSNB 28114/lUO. IRSNB 28114/638, IRSNB 
28114/737, IRSNB 28114/739, IRSNB 28114/752, 
IRSNB 2S114/811, IRSNB 28114/859, IRSNB 
28114/870, IRSNB 2S114/905, IRSNB 28114/906, 
IRSNB 28114/994. MNHP SNP25. MNHP SNP54. 
MNHP SNP115L, MNHP SNP61W, MNHP 
SNP63, MNHP SNP68W, MNHP SNP75W, 
? MNHP SNP83W, MNHP SNP198W, MNHP 
SNP288W, MNHP SNP295W. MNHP SNP300W, 
MNHP SNP306W, 2MNHP SNP337W, MNHP 
SNP351W, MNHP SNP423W, MNHP SNP425W. 

Diagnosis. — 0.9 mm < length of the crown of post- 
canine teerh < 3.1 mm; 0.35 mm < width of the 
crown of posrcanine teeth < 0.95 mm. 

Description 

Classification 

Hahn et al. (1984) base their classification of the 


postcanine teeth in Pseudotriconvdon tuildi on the 
number and the arrangement of the accessory 
cusps. Six categories can be distinguished. 

Group I: 

l anterior and I posterior accessory cusps. 

Group II: 

1 anterior and 2 posterior accessory cusps. 

Group III: 

1 anterior and 3 posterior accessory cusps. 

Group IV: 

2 anterior and 2 posterior accessory cusps. 

Group V: 

2 anterior and 3 posterior accessory cusps. 

Group VI: 

? anterior and 2 posterior accessory cusps. 
Measurements 

The measurements taken on the postcanine teeth 
of Pseudotrkotwdon wildi are shown in table 1. 
The orientation of the teeth and the measure¬ 
ments are illustrated by Hahn et al (1984, fig. 1). 

Crown 

In occlusal view, the crown appears elongated 
antero-posteriorly and quite narrow labio- 
lingually: in the specimens discovered in Saint- 
Nicolas-de-Port, the ratio “length/width” of the 
crown varies between 2.45 and 4.45. Both the 
lingual and the labial sides of the crown are 



Fig. 3. — Postcanine teeth of Pseudotriconodon wildi, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R156; A, lateral 
view; B, occlusal view; C, posterior view. D-F, IRSNB R157; D, lateral view; E, occlusal view; F, posterior view. Scale bar: 1 mm. 
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nearly straight, slightly convex at the level of the 
main central cusp. All the cusps ate in line with 
the antero-posterior axis of the crown. The cut¬ 
ting edge is very sharp and perfectly straight. 

In anterior and posterior view's, all the cusps are 
nearly perfectly straight, without marked curve 
towards the lingual side of the crown. 

In lateral view, the main cusp occupies a median 


position. It has the outline of an isosceles tri¬ 
angle; its anterior and posterior edges are straight 
or slightly convex. It is flanked by one to 
two anterior and one ro three posterior accessory 
cusps of decreasing heights. AH are triangular, 
sharp and clearly separated front each other. 
Their vertical axes usually diverge slightly from 
the main cusp; they can be curved towards the 



^ £ 

A P P & P 


Fig. 4, — Outline of postcanine teeth of Pseudotriconodon wildi, from the Late Triassic ot Salnt-Nicolas-de Port. A, IRSNB R157: 
B, IRSNB R156, C, IRSNB 281 14/859 D. IRSNB 28114/739; E. IRSNB 28114/906; F, MNHP SNP300W; G. IRSNB 28114/737, 
H. MNHP SNP306W: t, MNHP SNP63W; J. IRSNB 28114/68; K, IRSNB 28114/905; L, IRSNB 28114/752; M. IRSNB 28114/870; 
N, IRSNB 28114/627; O, IRSNB 28114/766; P, IRSNB 28114/100; Q, MHNP SNP115L: R. MNHP SNP425W; S, MHNP SNP68W 
T, MNHP SNP75W; U, MNHP SNP351W; V, IRSNB 28114/811; W, IRSNB 28114/994; X. MNHP SNP423W; Y, MNHP SNP295W; 
Z, MNHP SNP288W. Scale Par: 1 mm. 
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median axis of the crown. 

The wear on the cusps is apical but vet}' erratic 
it does not form clearly defined facets. It is there¬ 
fore usually impossible to distinguish upper and 
lower postcanines. The crown has no basal cin¬ 
gulum and no basal groove separating the crowrn 
from the root. 


Root 

The root is about 1.5 times as high as the crown. 
Its outline is semielliptical in lateral view. Its 
median pottion is slightly depressed in compari¬ 
son with the anterior and the posterior borders. 
The pulpal foramen, when it can be observed, is 
elliptical and elongated antero-posteriorly. 
Neither bipartition of the root nor imdoubling 
of the pulpal canal can be observed in the teeth 
discovered in Saint-Nicolas-de-Port. In anterior 
view, the root is very compressed labio-lingually, 
like the crown. 

Table 1 . — Measurements (In mm) ot the postcanine teeth of 
Pseudotriconodon wildi, from the Late Triasslc of Saini-Nicolas 
de-Port. Lc, length of the crown: Wc, width o! the crown: He, 
height of the crown. For the signification of the groups, see text. 


Group 

Number 

Lc 

Wc 

He 

L/W 

1 

IRSNB 28114/737 

1 95 

0.55 

1,1 

3.55 


IRSNB 28114/68 

1.65 

0.6 

1.15 

2.75 


IRSNB 28114/623 

2.1 

0.55 

1.4 

3.82 


IRSNB 28114/752 

2 

0.5 

>1.65 

4 


IRSNB 28114/3111 

1.7 

0.7 

1.3 

2.43 


RSNB 28114/100 

1.65 

0.55 

1 

3 


MNHP SNP54 

1.5 

0.37 

1.1 

4.05 


MNHP SNP 115L 

1.65 

0.5 

1.15 

3.3 


MNHPSNP61W 

2.37 

0.9 

- 

2.63 


MNHNP SNP68W 

1.35 

0.55 

- 

2.45 


MNHNP SNP288W 

1.1 

0.25 

0.9 

4.4 


MNHP SNP306W 

1.9 

0.45 

1.15 

4.22 

II? 

IRSNB 28114/994 

71.8 

0.65 

1.3 

?2.77 

II 

IRSNB Rl56 

2.45 

0.75 

1.85 

3.27 


IRSNB 28114/739 

2.85 

0.95 

2.25 

3 


MNHP SNP7SW 

1.42 

0.55 


2.58 


MNHP SNP300W 

2.18 

0.55 

1.45 

3.96 

IV 

IRSNB 28114-859 

225 

0.7 

1.5 

3.21 


IRSNB 28114/905 

2.25 

0.6 

>1.6 

3.75 


IRSNB 28114/970 

?2 

0.7 

1.45 

?2.86 


IRSNB 28114/906 

2.55 

0.85 

>2 

3 


MNHP SNP63W 

2 

0.45 

1.4 

4.44 


MNHP SNP295W 

1.35 

0.45 

1.05 

3 


MNHP SNP351W 

1.15 

0.4 

1.1 

2.88 


MNHP SNP423W 

1.75 

0.6 

- 

2.92 


MNHP SNP425W 

1.7 

0.55 

- 

3.09 

V 

IRSNB R157 

3.1 

0.75 

2.1 

4.13 


Discussion 

Small teeth with fundamentally tricuspid crowns 
and undivided roots are also known, in 
Triasslc times, in Tanystropheus, Macrocnemus 
(Prolacertilia) and Eudimorphadon (Pterosauria). 
Hahn, et ah (1984.) list the features distinguishing 
the teeth of these animals. Differences can parti¬ 
cularly be observed in the structure of the root, 
bur also in the ornamentation of the enamel or in 
the proportions of the crown. During the Late 
Triassic, Pseudotriconodon and Euditnorphodon 
lived together in Saint-Nicolas-de-IYnt (Godefroit 
8t Cuny, in prep.), as in Medetnach (Great- 
Duchy of Luxemburg, Hahn et at 1984) and in 
the Chinle Formation of New Mexico, USA 
(Murry 1986; Lucas He Oakes 1988). 

In contemporary Morganucodcmtidae (teal 
mammals), the roor in premolars and molars is 
completely divided; moreover, the crown is sur¬ 
rounded by well developed cingula. 
Otnithischian dinosaurs from Late Triassic 
assemblages of North America also possess multi¬ 
cuspid triangular teeth (Hunt &C Lucas 1994), In 
these animals the crowns are more massive and 
usually recurved (at least in the premaxillary 
teeth). The cusps are more numerous and much 
less distinct. The root is higher and separated 
from the crown by a well developed neck. 

The genus Pseudotriconodon is now unanimously 
referred to the Family Dromatheriidae (Carroll 
1988; Lucas & Oakes 1988; Rattail 1991; 
Hahn et ttl. 1994; SigogneUu-Russel I & Halm 
1994): this attribution is based on the partial 
bipartition of the roor observed in some speci¬ 
mens, on the tricoriodonr organization ol the 
crown and on the combinated absence of cingula 
and constriction between the crown and the root. 
The teeth from Saint-Nicolas-de-Port difter Irom 
Pseudotriconodon chalterjeei , from the Clnnle 
Formation of New Mexico, by the absence of 
distinct striations on the enamel and by their lar¬ 
ger size. They are both morphologically and 
morphometrically closer to Pseudotriconodon 
wildi, from Medernach. 

Figure 5 shows the relative evolution ol the length 
(x axis, in Ln) and of the width (y axis, in Ln) of 
the dental crowns in Pseudotriconodon wildi. The 
allometric parameters have been estimated, using 
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Fig. 5. — Dispersion diagram of the postcanine teeth in Pseudotriconodon. 


Teissier’s (1948) formulas (both the length and 
the width of the crown are here tegarded as 
dependent variables), separately for the popula¬ 
tions from Medernach and Saint-Nicolas-de- 
Port. The allometry coefficient is similar in both 
population; b = 0.90 and 0.92, respectively in 
the populations from Saint-Nicolas-de-Port and 
Medernach. The isometry between the variables 
can therefore reasonably he concluded. On the 
other hand, the characteristic ratio differs in the 
rwo populations; a = 0.31 and 0.40, respeedvely 
in the populations from Saint-Nicolas-de-Port 
and Medernach. In average, the teeth discovered 
in Saint-Nicolas-de-Port seem narrower than 
those from Medernach. This difference cannot 
be considered as statistically significant because 
Pearson’s Correlation coefficients between the 
variables are not sufficiently high, r = 0.80 for 
the teeth from Saint-Nicolas-de-Port and 0.73 
for the teeth from Medetnach. Nevertheless, this 
observation is quite interesting because it reflects 
a more general morphometrical trend: Tessier 
(1936) and Chevais (1937) have actually compi¬ 
led examples in which local races of a same spe¬ 
cies do not differ in “b" value, but can be 
distinguished in “a" value. The proportions of 
the studied organ differ in these populations, but 
the differences are preserved without change 


during the life of the animal (at least, in mature 
specimens). Therefore, the study of dental allo- 
metry in I'seudotriconodon wildi shows, that the 
morphometrical differences observed between 
the teeth discovered in Sail!t-Nicolas-de-Port and 
Medernach can be interpreted as normal varia’- 
tions between two local (geographically and/or 
stratigraphically) faunas of a same species. There 
is no morphological or morphometrical evidence 
now available to support a systematic distinction 
between these populations. 

Genus Tricuspes E. von Huene, 1933 
Tricuspes E. von Huene, 1933: 82. 

TYPE SPECIES. — Tricuspes tuebingensis E. von Huene, 

1933. 

OTHER REFERRED SPF.CIES. — Tricuspes sigogneauae 
Hahn, Hahn et Godefroit, 1994: Tricuspes tapeinodon 
n.sp. 

DIAGNOSIS. — Accessory cusps sometimes developed 
on the anterior (FA) or on the posterior (D/d) border 
of the molar crown. Cusps not perfectly aligned but 
arranged in a V-likc manner: the anterior and posterioc 
cusps are set in a slightly more lingual position than the 
more central cusps and the crown has an arched aspect 
in occlusal view. Axis of the crown perfectly vertical. 
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Crown separated from the root by a marked constric¬ 
tion. Root subdivided in its full length, but both por¬ 
tions remain in close contact with one anorher. 


Tricuspes tuebingensis E. von Huene, 1933 

(Fig. 6A-C) 

Tricuspes tiibtmensis F.. von Huene, 1933: 82, pi. 1, 
fig. 7a, b. — Kuhn 1965: 85. 

Tricuspes tubingensis — Hopson & Kitching 1972: 
82. — Clemens el at 1979: 10. - Clemens 1980: 66, 
pi. 10, figs 1, 2a-c, — Battail 1991: 89. - Hahn et al. 
1994: 148, fig. 3. 

? Schneidezann Sj - E. von Huene 1933: 84, pi. 1, 
fig. 9a-d. 

HOIOTYT'E. — An isolated right molariform preserved 
in the Geologisch-Palaonrcdogischen Institut der 
Universitat Tubingen (Cermany) and figured, among 
others, by Clemens (1980, pi. 10, figs 1,2a-c). 

Locus TYPICUS, — Gaisbrunnen, north of Tubingen 
(Wurttemberg, Germany). 

Stratum TYPICUM. — "Rharbonebed”, included in 
Rhaetian sandstones, Upper Triassic. 

New HYPOTYPES. — From Sainr-Nicolas-de-Port: 
IRSNB R158 (upper molariform). 

DIAGNOSIS. — Molariform teeth with a tiny accessory 
cusp m in postero-lingual position; crown rather high: 


ratio “length/height” of the crown = 1.53 in IRSNB 
R1 58 and < 1.5 in the holotype. Accessory cusps D/d 
and E/e, when present, incorporated in the cutting 
edge of the crown. 

Description 

Measurements 

Length of the crown = 2.75 mm; width of the 
crown = 1.06 mm; height of the crown = 1.8 mm. 

Crown 

The nomenclature of the cusps in Tricuspes is 
illustrated by Hahn et al. (1994, fig. 5). The 
enamel is perfectly Smooth. In occlusal view, the 
crown is rather elongated, the ratio 
“length/width’’ of the crown ■= 2,59. The labial 
side is very convex antero-posteriorly and the lin¬ 
gual side, slightly concave. The crown is formed 
by five very distinct cusps. Contrary to 
Pseudotriconodotu these are not perfectly aligned, 
but they are arranged in a V-like manner; 
cusps B and C are set in a more lingual position 
than cusp A; in the same way, accessory cusps D 
and E are set in a slightly more lingual position 
than cusps C and B. The cutting edge is not as 
developed as in Pscudotriconodon. The base of the 
crown is clearly constricted. 

In lingual view, the crown is not very high (ratio 
“length/height” of the crown = 1.55) and domi- 



Fig, 6. — A-C, IRSNB R158, upper postcanine tooth of Tricuspes tuebingensis, from the Late Triassic of Saint-Nicolas-de-Port; 
lingual view; B, occlusal view; C, posterior view. D-F, IRSNB R159, upper postcanine tooth of Tricuspes sigogneauae, from the Late 
Triassic of Saint-Nicolas-de-Port; D, lingual view; E, occlusal view; F, anterior view. Scale bar: 1 mm. 
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nated by the median cusp A. The anterior and 
posterior edges of this cusp arc clearly convex and 
separated from cusps B and C by distinct 
notches. Its vertical axis slopes slightly backwards. 
Anterior cusp B is lower than posterior cusp C. 
The latter slopes more backwards than cusp A; 
cusp B slopes somewhat forwards, Cusp B is flan¬ 
ked anteriorly by a low, bulbous accessory cusp E; 
cusp C is posteriorly flanked by a very eroded 
accessory cusp D These accessory cusps are 
incorporated in the cutting edge of the crown. A 
tiny, very eroded accessory cusp m is visible on 
the lingual side of the crown, just below cusp C. 
Wear facets affect the lingual side of the apex of 
the cusps. This tooth is thus an upper molari- 
form. On cusp A, the wear facet is triangular and 
very concave. Cusp B is more affected by wear 
than cusp C. Accessory cusp D, as mentioned 
above, is very eroded. 

Root 

The root is not preserved in IRSNB R158. 
Discussion 

Tricuspes tuebingensis is known by one lower 
(holotypc) and one upper (IRSNB R158) mola- 
riform teeth. These teeth differ from those of 
Tricuspes signgneaue (see below) in the presence of 
a tiny accessory cusp m on the postero-lingual 
portion of cusp c. Accessory cusps d and e, 
although eroded, are also better developed in 
IRSNB R158 than in Tricuspes signgneauae (see 
Hahn et al. 1994, figs 5-9) and are clearly loca¬ 
ted on the cutting edge of the crown. TRSNB 
R158 differs from the holotype by its crown pro¬ 
portionally tower and longer. This character, cor¬ 
related to rhe development of accessory cusps d 


and e, probably reflects a more distal position in 
the tooth row of the former. Hahn et al. (1994) 
did not observe significant differences in the pro¬ 
portions of lower and upper molariform teeth in 
Tricuspes signgneauae. 


Tricuspes sigogtieauae 
Hahn, Hahn et Godefroit, 1994 
(Fig. 6D-F) 

Tricuspes sigogneauae Hahn, Hahn et Godefroit, 1994: 
149, figs 5-13. 

Tricuspes cf. tubingensis Clemens, 1980: 71, pi. 10, 
fig. 5a-c. 

Holotype. — MNHP SNP49LW, a lower molari- 
form figured by Hahn etal. (1994, fig. 5). 

PARATYPES. — 6 upper molars, 7 lower molars and 
4 premolars preserved in the MNHP and the IRSNB 
(see Hahn et al. 1994, tabs 2-4, for catalogue num¬ 
bers). 

LOCUS TYPICUS. — Quarry at Rosieres-aux-Salines, 
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 
France). 

STRATUM TYPICUM. — “Rhaetian” sandstones. Upper 
Triassic. 

NEW HYPOTYPES. — From Saint-Nicolas-de-Port: 

IRSNB R159, IRSNB 28114/193, MNHNPSNP55, 
MNHP SNP24W, ? MNHP SNP98W, MNHP- 
SNP289W, MNHP SNP343W, MNHP SNP345W. 

Diagnosis. — Molariform teedi without accessory 
cusp m in postero-lingual position; crown high: ratio 
“length/hcight" of the crown < 1.3. Accessory 
cusps D/d and E/e, when present, not incorporated in 
the cutting edge of the crown, but located on its ante¬ 
rior and posterior wall. 


Table 2. — Measurements (in mm) of the new molariform teeth of Tricuspes sigogneauae, from the Late Triassic of Saint-Nicolas- 
de-Port. Lc, length of the crown; Wc, width of the crown; He, height of the crown; LL, lower left; LR, lower right; UL, upper left; 
UR, upper right. 


Number 

Position 

Lc 

Wc 

He 

Lc/Wc 

Root 

Cusps 

IRSNB 28114/193 

LL 

2.92 

1.16 

2.8 

2.52 

+ 

3 

MNHP SNP289W 

LR 

1.86 

0.77 

1.75 

2.42 

- 

3 (?) 

MNHP SNP24W 

UL 

2.56 

1.1 

1,95 

2.33 

- 

+ 3 + 

MNHP SNP55 

UR 

1.67 

0.68 

1.36 

2.46 

- 

3 

IRSNB R159 

UR 

2.17 

0.8 

1.75 

2.71 

- 

+ 3 + 

MNHP SNP343W 

UR 

1.13 

0.5 

1 

2.26 

- 

(?) 3 

MNHP SNP345W 

UR 

“ 

0.87 

2 

* 


+3 (?) 
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Description 

The molariform teeth of this species' were very 
accurately described by Hahn et a /. (1994). The 
new material discovered in Sainr-Nicolas-de-Port 
does not give new morphological informations. 
Table 2 gives a summary of the main morpholo¬ 
gical and morphometrical informations collected 
from the new molariforms of Tricuspes sigo- 
gneauae. The classification of the teeth, following 
the development of the accessory cusps, was crea¬ 
ted by Halm et al. (1994) and is explained below 
(description of Tricuspes tapeinodon). 

Discussion 

Hahn et at. (1994, figs 13, 14) attribute four pre- 
molariform teeth to Tricuspes sigogneauae. These 
are regarded, in the present paper, as belonging 
to Cynodontia incertae sedis. 

Tricuspes tapeinodon n.sp. 

(Figs 7, 8) 

Tricuspes sp. indet. — Hahn et al. 1994: 154, partim, 
fig. 16. 

HoLOTYPE. — IRSNB R161, an upper right molari¬ 
form. 

Paratypes. — IRSNB R160, IRSNB 281 14/35, 
IRSNB 28114/80, IRSNB 281 14/106, IRSNB 


28114/107, IRSNB 28114/108, IRSNB 28114/109, 
IRSNB 28114/827, IRSNB 28114/988. MNHP 
SNP160W, 

Locus typicus. — Quarry at Rosieres-aux-Salines, 
region of Saint-Nicolas-de-Porr (Mcurthc-ct-Moselle, 
France). 

DERIVATIO NOMINIS. — tapeinos (Greek) = low, and 
odous (Greek) = tooth. 

S tratum TYPICUM. — “Rhaetian” sandstones. Upper 
Triassic. 

DIAGNOSIS. — Crown of the molariform teeth very 
low. ratio “length/hcight" of the crown s- i .55. 
Median cusp A/a not much higher than cusps B/b and 
C/c. No accessory cusp m in postero-lingual position. 
Accessory cusps d and e, when present, incorporated 
in the cutting edge of the crown. 

Description 

Classification 

As proposed by Hahn et al. (1994) in Tricuspes 
sigogneauae. 3; both accessory cusps D/d and E/e 
absent; +3: E/e present, D/d absent; 3 +; E/e 
absent. D/d present; +3 +; both D/d and E/e pre¬ 
sent. 

Measurements 

The measurements taken on the molariform teeth 
of Tricuspes tapeinodon are shown in table 3. 



Fig. 7. — Molariform teeth of Tricuspes tapeinodon, from the Late Triassic ot Samt-Nicolas-de-Port. A-C, IRSNB R161, upper post¬ 
canine; A, lingual view; B, occlusal view; C, anterior view. D-F, IRSNB R160, ? lower postcanine; D, lingual view; E, poslerior view; 
F, occlusal view. Scale bar; 1 mm. 
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Crown 

The enamel is always perfectly smooth. The 
crown is composed of three main cusps. The 
highest (A/a) is set in a submedian position and 
flanked by an anterior cusp (B/b) and a posterior 
cusp (C/c). Two accessory cusps are sometimes 
developed on (he anterior and posterior portion 
of the crown (respectively E/e and D/d). In 
occlusal view, the crown is proportionally long 
and narrow: the ratio “length/width' of the 
crown varies between 2.25 and 3.8, on the teeth 
currently studied, The crown has a pronounced 
arched aspect: its labial side is very convex antero- 
posteriorly and its lingual side, slightly concave; 
at the level of the central cusp, the lingual side of 
the crown is nevertheless somewhat convex. As 
usual in Tricuspes , the cusps are not perfectly ali¬ 
gned, but set in a V-Iike manner. The cutting 
edge joining the cusps together is less developed 
than in Tricuspes tuebingensis or Tricuspes sigo¬ 
gneauae. The anterior and posterior ends of the 
crown are tapering. 

In lingual view, the crown is very low; the ratio 
"length/height" of the crown varies between 1.55 
and 2.25 in the material referred to this species. 
The main cusp A/a is not much higher than 
cusps B/b and C/c. Cusps B/b and C/c are usual¬ 
ly subequal in size and it is therefore more diffi¬ 
cult to distinguish the anterior and the posterior 
ends of die crown than in Tricuspes tuebingensis 
or in Tricuspes sigogneauae. They are more roun¬ 
ded and srocky than cusp A/a and their vertical 
axis can be somewhat divergent. The cusps are 
well separated from each other by deep notches. 


The accessory cusps D/d and E/e, when present, 
are incorporated in the cutting edge, as in 
Tricuspes tuebingensis, and not rejected on the 
anterior and posterior walls of the crown, as in 
Tricuspes sigogneauae. 

There is no trace of cingulum or accessory 
cusp m, as in Tricuspes tuebingensis. The crown 
was apparently separated from the root by a 
constriction. 

Wear facets are not always as well marked as in 
Tricuspes sigogneauae and it is therefore some¬ 
times difficult to disringuish the lower from the 
upper molariforrn teeth. Wear erodes the upper 
teeth on their lingual and the lower teeth on 
their labial side. 

In IRSNB R160 (lower molariforrn), the apices 
of Cusps A, B and C are truncated by wear and 
have thus a bevel-edged aspect. Cusp A bears a 
second elliptical wear facet, from the apical facet 
to its base. 

In IRSNB 28114/108 (upper molarifotm), rhe 
apices of cusps A, B and C are slightly blunt by 
small circular wear facets. The lingual side of the 
crown bears, below cusp b, a wide facet reminis¬ 
cent of a contact facet with the contiguous tooth 
in the dental row. 

The lingual side of IRSNB 28114/109 (upper 
molariforrn) has a very extensive, mar and slight¬ 
ly concave wear facet, extending from rhe ante¬ 
rior edge of cusp B to the auterior edge of 
cusp C and from the base of the crown to the 
apices of the cusps. A second wear facet, at the 
base of the posterior side of cusp C, can be inter- 



Fig. 8. — Outline of molariforrn teeth of Tricuspes tapeinodon, from the Late Triassic of Saint-Nicolas-de-Port. A, IRSNB R161; 
B, IRSNB 28114/80; C, IRSNB 28114/108; D, MNHP SNP160W; E, IRSNB 28114/109; F, IRSNB 28114/106; G, IRSNB R160; 
H, IRSNB 28114/107; I, IRSNB 28114/35. Scale bar; 1 mm. 
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Table 3. — Measurements (in mm) of the molariform teeth of Tricuspes tapeinodon, from the Late Triassic of Saint-Nicolas-de-Port. 
Lc, length of the crown; Wc, width of the crown; He, height of the crown; LL, lower left; LR, lower right; UL, upper left; UR, upper 
right. 


Number 

Position 

Lc 

Wc 

He 

Lc/Wc 

Root 

Cusps 

IRSNB 28114/35 

? LL 

1,15 

0.4 

0.74 

2.87 

_ 

3 

IRSNB 28114/107 

? LL 

2.28 

0.6 

1.02 

3.8 

- 

+ 3 

IRSNB 28114/106 

LR 

2.87 

085 

1.5 

3.38 

- 

3 + 

IRSNB R160 

?LR 

2.27 

0.7 

1.33 

3.24 

- 

+ 3 + 

IRSNB 28114/80 

UL 

2.62 

0.82 

1.46 

3,19 

- 

3 + 

IRSNB 28114/827 

UL 

- 

0.98 

1.5 

- 

- 

+ 3 (?) 

MNHP SNP160W 

UL 

>2.3 

072 

- 

>3.26 

- 

+ 3 (?) 

IRSNB R161 

UR 

2.83 

0.9 

1.62 

3.14 

- 

+ 3 + 

IRSNB 28114/108 

UR 

2.15 

0.95 

1.27 

2.26 

- 

3 + 

IRSNB 28114/109 

UR 

1.65 

0.67 

0.75 

2.46 

- 

3 


preted as a contact facet with the contiguous Root 

posterior tooth in the dental row. It seems, there- The root is not preserved in the molariform 

fore, that the teeth of the same row were aligned, tooth referred to Tricuspes tapeinodon. 

which permits one-to-one occlusion between 

teeth of the opposite rows. DISCUSSION 

The labial side of IRSNB 28114/106 (lower mola- Figure 9 compares the distribution of the length 

riform) bears - three wear facers. The first one (x axis, in Ln) and of the width (y axis, in Ln) of 

erodes rhe posterior edge of cusp b and the ante- the molariform teeth in the three species recogni- 
rior edge of cusp a. The second one Is continuous zed in the genus Tricuspes. Ic appears that 
on the posterior edge of cusp a and on the anterior T. tapeinodon has, in average, proportionally nar- 
edge of cusp c. The third facet affects the posterior rower dental crowns than T. sigogneauae. This 

edge of cusp c and the anterior edge of cusp d. result can be considered as significant because 


0.60 



Fig. 9. — Dispersion diagram of the molariform teeth in Tricuspes. 
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Pearson’s correlation coefficients are sufficiently 
high: r = 0.91 and 0.84, respectively in T. sigo- 
gneatiae and T tapeinodon . The allometry coeffi¬ 
cient, estimated by Teissier's (194.8) Formula 
differs between rhese species (b = 1 16 in T. sigo- 
gneauae and 0.9 in T. tapeinodon ), which 
confirms their taxonomic distinction. There is 
no evidence, at our present state of knowledge, 
to support a generic distinction of Tricuspes 
tapeinodon. 


Genus Meurthodon 
Sigogneau-Russell et Hahn, 1994 

Meurthodon Sigogneau-Russell et Hahn, 1994: 212. 

TYPE SPECIES. — Meurthodon gallicus Sigogneau- 
Russell et Hahn, 1994. 

DIAGNOSIS. — As for the only currently recognized 
species Meurthodon gallicus Sigogneau-Russell et 
Hahn, 1994. 

Meurthodon gallicus 
Sigogneau-Russell et Hahn, 1994 
(Figs 10, 11) 

Meurthodon gallicus Sigogneau-Russell et Hahn, 1994: 
212, figs 10.11. - Hahn et al. 1994: 142. fig. 2f. 


Tricuspes sp. indet. - Hahn et al. 1994: partim 154, 
fig. 15. 

“Dent d'aspeci mammalteiT (Russell ct al. 1976: 377, 
pi. 1, figs 1-3). 

'... probably representative of a cvnodont reptile...” 
(Clemens 1979: 11). 

“Advanced mammal-like reptile” (Clemens 1980: 62). 
“French mammal (?)” (Govv 1980: 480, fig. 10). 

Hoiotype. — MNHP SNPlW. 

LOCUS TYPICUS. — Quarry at Rosieres-aux-Salincs, 
region of Saint-Nicolas-de-Port (Meurthe-et-Mosclle, 
France). 

STRATUM TYPICUM. — “Rhaetian” sandstones. Upper 
Triassic. 

New hypotypes. — From Saint-Nicolas-de-Pott; 
MNHP SNPlW, IRSNB R162, IRSNB R163, 
IRSNB 281141/5, IRSNB 28114/17, IRSNB 
281 14/40, IRSNB 28114/45, IRSNB 28114/56, 
IRSNB 28114/746, IRSNB 281 14/754, IRSNB 
28114/814, IRSNB 28114/902, IRSNB 28114/993, 
MNHP SNP51DD, MNHP SNP64W, MNI1P 
SNP115W, MNHP SNP200W, MNHP SNP210W, 
MNHP SNP514W. 

DIAGNOSIS. — Crown of postcanine teeth asymmetri¬ 
cal and tetracuspid, The second cusp is always the lar¬ 
gest and the first cusp is usually the smallest. The 
three posterior cusps are clearly inclined backwards. 
Small erratic cingular elements on some teeth. Crown 



Fie. 10. — Postcanine teeth of Meurthodon gallicus, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R162, lower post 
canine; A, lateral view; B, occlusal view; C posterior view. D-F, IRSNB R163, upper postcaine; D, lateral view; E, occlusal view; F, 
posterior view. Scale bar: 1 mm. 
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clearly separated from the roor by a sulcus. Roots 
completely subdivided and fully separated on the dis¬ 
tal three quarters of their length. 

Description 

Preliminary remark 

Until now. the holotype (MNHP SNP1W) was 
the only known specimen of Meurihodon gallic us. 
The original description of this tooth 
(Russell el al . 1976) is particularly detailed. 
Therefore, the following description points only 
to differential characters observed in new mate¬ 
rial referred to this species. 

Measurements 

The measurements taken on the postcanine teeth 
of Meurthodon gallicus are shown in table 4. 

General characters of the crown 
The crown is tetracuspid and the cusps are very 
compressed labio-lingually. The second cusp is 
always the highest. Its is flanked by a small ante¬ 
rior cusp and by two posrerior cusps of decrea¬ 
sing sizes. The three posterior cusps slope 
backwards, The crowns of some teeth (IRSNB 
28114/005, IRSNB 28114/902) are proportion¬ 
ally less long, but higher than in MNHP 
SNP1W. This feature can reflect the relative 
position of the tooth in the jaw: the most slender 
teeth have a pronounced premolariform aspect. 

First cusp 

The first cusp is always quite small. Its axis is near¬ 
ly perfectly vertical, but can sometimes slope 
backwards (IRSNB 2811-4/40). It Is usually adja¬ 
cent to the second cusp, bur can be separated from 
it by a more or less deep groove. It is sometimes 
siighdy displaced towards the lingual side ol the 
crown (IRSNB 28114/5, IRSNB R163, IRSNB 
28114/814, MNHN SNP115W). The first cusp 
of MNHP SNP1W, IRSNB 28114/40, IRSNB 
28114/056, IRSNB RL62, MNHP SNP64Wand 
MNHP SNP210W bears, on its anterior lingual 
side, a well marked flat triangular facet. This sug¬ 
gests a comact between.contiguous teeth and thus, 
a mesio-distal overlapping of the teeth (Russell 
et al. 1976). In IRSNB R162, a tiny accessory 
cusp, at die base of lhe labial side of the first cusp, 
is prolonged backwards by a brief ridge. 


Second cusp 

The second cusp is always by far the highest. Its 
labial side is more convex than its lingual side. Its 
apex is rounded. It slopes backwards: its vertical 
axis forms an angle of 60° to 70” with the hori¬ 
zontal axis of the crown, Its posterior margin is 
always less oblique than its anterior margin. Both 
are made thinner, cutting, usually pinched at the 
base and more rounded at the top. The cusp can 
be slightly curved towards the lingual side of the 
crown (IR.SNB 28114/5, IRSNB 28114/17, 
IRSNB R163). At the level of the junction with 
the third cusp, both the labial and the lingual 
sides of the crown bear a concave dimple. I he 
labial one is always better marked. 

Third cusp 

The third cusp is nearly identical to the second. 
It is usually still more inclined backwards 
(MNHP SNP1W, IRSNB R163. IRSNB 
28114/40. IRSNB 28114/56. IRSNB 
28114/902). It is always smaller than the second 
cusp and higher than the first and the fourth. Its 
anterior and posterior margins are cutting, too, 
particularly at their base, Its labial and lingual 
sides also bear small facets, at the level of the 
junction wiih the fourth cusp. 

Fourth cusp 

The fourth cusp is usualJv higher than the first 
one (MNHP SNP1W, IRSNB 28114/5, IRSNB 
28114/17, IRSNB R163, IRSNB 28114/45, 
IRSNB 28114/56, MNHP SNP64W, MNHNP 
SNP210W), but can sometimes be somewhat 
smaller (IRSNB 28114/902, IRSNB 28114/993, 
MNHP SNP200W). It is always less inclined 
backwards than the third: its slope is approxima¬ 
tely the same than that of rhe second cusp. Its 
apex is usually more sharp-pointed than that, of 
tire second and the third cusps. Its anterior mar¬ 
gin is sharper than irs posterior margin, which 
participates in the posterior border of the crown. 
The posterior border ol the fourth cusp bears, in 
IRSNB 28114/5 and IRSNB R163, a well mar¬ 
ked triangular mat facet, probably corresponding 
to the overlapping area with the contiguous pos¬ 
terior tooth in the dental series. In IRSNB 
28114/040, a posterior swelling forms a tiny 
posterior accessory cusp. 
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Base of the croum 

The base of the crown is distinctly constricted by 
a sulcus separating it from the root. Under the 
cusps, the labial side of the crown is usually 
convex antero-posteriorly; the lingual side is flat 
to slightly concave. The labial side sometimes 
presents a concavity between the second and the 
third cusp (MNHP SNP 1W, IRSNB 28114/5, 
IRSNB 281 14/56). Between these cusps, rhe 
base of the lingual side of the crown bears a 
dimple in continuity with the separation line of 
the roots. 


The labial side of IRSNB R162 bears, under the 
junction between the third and the fourth cusp, 
a small swelling which can be interpreted as the 
rough shape of a cingulum. If the orientation 
proposed above is correct, the presence of cingu- 
lar elements on the labial side should indicate, by 
analogy with the Morganucodontidae, that this 
tooth is an upper postcanine. The presence of 
wear facets on rhe labial side of the cusps contra¬ 
dicts this interpretation (see below), Such a swel¬ 
ling can be observed on the lingual side of 
IRSNB 28114/17, under the junction between 



Fig. 11. — Outline of postcanine teeth of Meurtbodon gallicus, from the Late Triassic of Saint-Nicolas-de-Port. A. MNHP SNP1W; 
B, IRSNB R162 (lower postcanine); C, IRSNB 28114/902; D, IRSNB 28114/40; E, MNHP SNP210W; F, MNHP SNP64W; G, IRSNB 
28114/993; H, IRSNB R163 (upper postcanine); I, IRSNB 28114/746; J, IRSNB 28114/17 (lower postcanine); K. MNHP SNP514W; 
L, IRSNB 28114/56 (lower postcanine); M, IRSNB 28114/45 (lower postcanine); N, MNHP SNP51DD; O, MNHP SNP20W. Scale 
bar: 1 mm. 
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rhc second and rhe third cusp. With the lingual 
dimple between the second and the third cusp, 
this swelling delimits a small lingual basin. A 
tiny accessory cusp can be observed on the lin¬ 
gual side of IRSNB 28114/5, under the junction 
between the second and the third cusp. These 
last two teeth, which present cingular elements 
only on their lingual side, are therefore probably 
lower postcanines. 

Wear facets 

Russell el al. (1976) did not observe clearly defi¬ 
ned wear facets in MNHP SNP1W. The Hat 
anterior facet on the first cusp is nevertheless 
interpreted, as mentioned above, as a contact 
area with the contiguous tooth. The flatter upper 
half of the fourth cusp is similarly regarded as a 
contact area with the posterior tooth. These 
facets indicate that the teeth of the same row 
were aligned, which is an important prerequisite 
to one-to-one occlusion (Crompton & Luo 
1993; Luo 1994). However, several other teeth 
present clearly defined wear facets. 

Two elongated, semielliptical and concave facets 
are present on the labial side of the second and 
third cusps, in IRSNB 28114/5. The facet 
extends nearly as far as the base of the second 
cusp. If the orientation proposed is correct, this 
tooth is therefore a lower postcanine. 

In IRSNB 2S114/56, wear facets are also located 
on the lingual side of the second and third cusps. 
The first facet truncates the top of the second 
cusp. The second facet is long and oblique for¬ 
wards: it reaches the base of the third cusp. This 
toorh is therefore probably a lower postcanine. 

In IRSNB 28114/17, the labial side of the apex 
is truncated by an elliprical wear facet, which 
confirms its attribution to the lower dental series. 
In IRSNB R162, a wear facer extends on the ante¬ 
rior side of the apex of the second cusp, replacing 
its natural cutting edge by a narrow, flat and elon¬ 
gated facet, and, on the its labial side, forming a 
small triangular area. The interpretation of this 
tooth is difficult: both the cingular elements and 
the wear facer are present on the same side and the 
cusps arc not curved. If the orientation of this 
tooth is correct, it is thus a lower postcaninc with 
tiny external cingular elements. 

MNHP SNP 115W has been identified by 


Hahn et al. (1994, fig. 15) as Tricuspes sp. In fact, 
it presents all the diagnostic characters of 
Meurthodon gallkus. The labial side of its last 
three cusps possesses Well marked wear facets. 
Thus, U is probably a lower postcaninc. 

MNHP SNP 200W also possesses a well marked 
elongated wear facet on the labial side of its 
second cusp, which permits its attribution to the 
lower dental series. 

Two wear facets can be observed on the lingual 
side of IRSNB R163. The first, triangular in 
shape, is located at the apex of the second cusp; 
the second facet is elongated on the third cusp. 
'Phis is therefore probably an upper postcanine. 

Roots 

The roots can only be observed on the holotype 
and have been described in detail by Russell et al. 
(1976). 

Discussion 

Russell et at. (1976) discuss in detail the affinities 
of the holotype MNHP SNP1W and emphasize 
the close resemblance of this tooth with those of 
the Late Triassic cynodom Themherpeton cargni- 
ni Bonaparte ct Cabrera, 1975 and with those of 
S'inocanodon rigneyi Patterson et Olson, 1961. 
The latter genus is now clearly recognized as a 
true mammal, forming the sister-group of a 
monophvletic taxon that includes all the other 

Table 4. — Measurements fin mm) of the postcanine teeth of 
Meurthodon gatlicus, from the Late Triassic of Sarnl-Nicolas-de- 
Port. Lc, length ot the crown; Wc, width of the crown; He, height 
of the crown. 


Number 

Lc 

wc 

He 

Lc/Wc 

MNHP SNP1W 

425 

1.32 

3.05 

3.22 

IRSNB 28114 005 

2.17 

0.8 

>2 

2.71 

IRSNB 28114/017 

2.32 

0.8 

2.23 

2.9 

IRSNB HI 63 

2.25 

0.72 

2.12 

3.12 

IRSNB 28114'040 

3.9 

1.1 

>2.1 

3 54 

IRSNB 28114/045 

2.42 

0.9 

- 

2.69 

IRSNB 28114/056 

2.6 

0.87 

>i.es 

2.99 

IRSNB Rl62 

4 25 

1.35 

2.9 

3.15 

IRSNB 28114/746 

3.95 

1.07 

2.4 

1.65 

IRSNB 28114754 

2.98 

0.9 

- 

331 

IRSNB 281144302 

2 

0.88 

2.37 

2.27 

IHSNB 28114/993 

2.48 

- 

2.1 

► 

MNHP SNP64W 

3.53 

0.97 

2.25 

3.64 

MNHP SNP200W 

1.85 

0.8 

1.43 

2.31 

MNHP SNP210W 

3.02 

1.01 

2.7 

2.99 

MNHP SNP514W 

267 

0.89 

2.17 

3 
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mammals (Crompton & Luo 1993; Wiblc & 
Hopson 1993; Lucas & Luo 1993; Luo 1994). 
Sigogneau-Russell 8f Hahn (1994) group 
Therioherpeton and Meurtbodon within the fami¬ 
ly Theriohetpetidae. This family is thought to 
form the sistcr-gtoup of the Dromathetiidae. 
Hahn ct al. (1994) gather both genera within the 
family Dromatheriidae. 

The new specimens discovered in Saint-Nieolas- 
de-Port permit a better understanding of the 
dental variability in Meurtbodon. The postcanine 
teeth of Meurtbodon are compared in detail with 
those of Therioherpeton and Sinoconodon , in 
order to clarify the affinities of the genus; 

1. The presence of Wear facets on the labial side 
or oil the lingual side of the crowns attests that 
the material referred to Meurtbodon includes 
upper and lower postcanines morphologically 
identical. This scents to be a usual character in 
the Dromathetiidae. The upper and lower post- 
canines seem also vetv similat in ■ Sinocvnddon. In 
Therioherpeton. the upper and the lower postca¬ 
nines seem to be constructed following the same 
plan, but the poor preservation of the material 
prevents more precise comparisons. 

2. In Sinoconodon , postcanine teeth lack differen- 
eiation into prcmolariform and molariform teeth 
(Crompton &c Sun 1985). In adult dental formu¬ 
la, the single canine is separated from the first 
postcanine by a long diastema (Patterson Sc 
Olson 1961). The anterior postcanines, are lost 
without replacement, resulting in an increasingly 
large postcanine diastema during ontogeny. At 
least two postcanines are added to the posterior 
end of the tooth row and at least one postcanine 
was replaced in older specimens (Crompton &t 
Luo 1993). In Therioherpeton, the crowns of the 
anterior postcanines are not preserved, but the 
size of their alveolae are smaller than in the pos¬ 
terior molariform teeth, '['heir posteanine denti¬ 
tion was thus probably subdivided into 
premolariform and molariform teeth. 
Bonaparte &c Barbetena (1975) observed an 
alternate tooth replacement in this genus. In 
Meurtbodon, only isolated teeth have been disco¬ 
vered; this prevents the identification of premo- 
latiform teeth in this genus (see below). 
Nevertheless, some reeth have a more slender 


aspect than others: this can reflect their relative 
position in the dental series. The tooth replace¬ 
ment partetn is unknown in Meurtbodon. 

3. In Meurtbodon, the roots of molariform teeth 
are fully separated on three quarters of their 
length, but fused proxitttally below the crown. In 
Therioherpeton, they are separated on the whole 
length, but Connected by a thin sheet of dentine. 
In Sinoconodon, like in Meurtbodon, the post¬ 
canine roots are divided only along rheir distal 
parts (Luo 1994. fig. 6.6). 

4. In Meurtbodon, the presence of small facets on 
the anterior and posterior parts of the crown 
reveals the contaet between contiguous postea- 
nines. In Therioherpeton, the distal posteanines 
have an oblique implantation, like in the 
Tritheledontidae: the anterior margin of the dis¬ 
tal postcanine is placed antero-Hngually to the 
posterior margin of the mesial tooth. The adja¬ 
cent postcanines of Sinoconodon do not interlock 
with one another (Crompton & Luo 1993). 

5. The postcanines of Meurtbodon show wear 
facets. They do not Seem constant, like in the 
Morgahucodontidae or later mammals, indica¬ 
ting that the relations between lower and upper 
posteanines were not yet clearly defined. A stron¬ 
ger wear seemS to affect rhe cusps of 
Therioherpeton (see Bonaparte & Barberena 
1975). In Sinoconodon, the postcanine crowns 
Iaek wear facets, which is probably correlated to 
the absence of one-to-one alignment of the cot- 
responding upper and lowet molariforms 
(Crompton & Luo 1993; Luo 1994). 

6. l iny and very' inconstant cingulat elements Can 
be observed on Meurtbodon posteanines. 
Therioherpeton lacks cingulum or cingular accesso¬ 
ry cusps. Some of the best preserved posteanines 
of Sinoconodon possess a faint labial cingulum on 
the uppers and a more distinct one on the poste- 
rolingual surface of the lowers (Crompton & Sun 
1985; Crompton &: Luo 1993). 

7- In these three genera, the crown is laterally 
eompressed and fundamentally tetracuspid: the 
second cusp is thcliighcst and the decreasing-size 
of the distal cusps is regular. The cusps are pro¬ 
portionally higher and betrer defined in 
Meurtbodon than in Therioherpeton, but this may 
be a result of a stronger wear in the latter genus 
(Sigogneau-Russell & Hahn 1994). The eusps do 
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not present backwards slope in Therioherpeton. 
The first cusp is independant from the second 
and the last two cusps are closer side by side than 
in Meurthodon (Russell et nl. 1976). A fifth ante¬ 
rior accessory cusp can be observed on some 
postcanines in Sinoconodon (see Patterson & 
Olson 1961; Crompton & Sun 1985). The first 
cusp is usually better separated from the second 
than in Meurthodon. The last three cusps are also 
usually less inclined. 

Comparisons with the advanced cynodont 
Therioherpeton and the primitive mammal 
Sinoconodon , whose dentition is most similar, 
reveal that the postcanine teeth of Meurthodon 
present a mosaic of plcsiomorphic (low develop¬ 
ment of cingular elements) and apomorphic (bet¬ 
ter separated roots, wear facets, ? contacts 
between adjacent postcanines) characters. As this 
taxon is currently known only by its postcanine 
teeth, it is not possible to decide whether 
Meurthodon is a very advanced cynodont or a true 
early mammal. Waiting for further evidence, this 
genus is provisionally and questionably classified 
whithin the Dromatheriidac, as suggested by 
Hahn et al (1994). This seems the most conser¬ 
vative course, in the present state of knowledge. 
Morphometrically, the dispersion diagram of the 


postcanine teerh in Meurthodon gallicus shows a 
negative allomeiry between the width and the 
length of the c tow ns (Pig. 12): the allometry 
coefficient b, calculated according Tessier’s 
(1948) formula, is 0.63. Pearsons correlation 
coefficient is high (r = 0.89) and this result can 
therefore be regarded as correct. This negative 
allometry reflects the cutting function of the 
postcanine reeth in Meurthodon. The correlation 
between the length and the height of the postca- 
nine crowns is too low (r = 0.63) to permit a cor¬ 
rect estimation of the allometry coefficient 
between these variables. 


CYNODONTIA 1NCERTAE SEDIS 
Genus Hahnia n.g. 

Type species. — Hahnia obliqua n.sp. 

DeriVATIO NOM1N1S. — Dedicaced to Prof. 
Dr. G. Hahn, for his contribution to the knowledge 
of Late Triassic cvnodonts and early mammals from 
Lorraine. 

DIAGNOSIS. — As for the only currently recognized 
species Hahnia ohliqua n.sp. 

Discussion 

See under Hahnia obliqua n.sp. 



Fig. 12. — Dispersion diagram of the postcanine teeth in Meurthodon. 
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Habnia obliqtui n.sp. 

(Fig. 13) 

Holotype. — [RSNB R164, a left upper postcanine, 
with its root nearly completely preserved. 

Paratypes. —MNHP SNP50DD, a complete lower 
right postcanine; IRSNB 28114/102, MNHP SNP23 
and MNHP SNP57. crowns without roots of upper 
postcanincs. 

DERIVATIO NOM INIS. — obliquus, -rf, -urn 
(lat .) = oblique. Refers to the vertical axis of the 
crown, inclined backwards. 

Locus TYPICUS. — Quarry at Rosieres-aux-Salines, 
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 
France). 

Stratum typicum. — “Rhaetian" sandstones. Upper 
T riassic. 

Diagnosis. — Ratio “length/width” of rhe 
crown > 3. Vertical axis of the crown inclined back¬ 
wards. Main cusp slightly curved towards the lingual 
side. Labial side of the crown clearly more convex 
than the lingua! side. Elongated wear facets along the 
anterior ana posterior cutting edges, on the upper 
postcanines. Base of the crown not constricted. Root 
semielliptical in oudine, 1.5 to 2 times as high as the 
crown. Pulpal canal narrow and elliptical in outline. 


Description 

Measurements 

Table 5 shows the measurements taken on the 
postcanine teeth of Hahnia obliqua from Saint- 
Nicolas-de-Port. 

Croton 

The crown is tricuspid and the enamel, perfectly 
smooth. In occlusal view, the ctown is very com¬ 
pressed labio-lingually: 3 < ratio “length/width” 
of the crown < 3.65. The labial side is convex 
antero-posteriorlv, while the lingual side is slight¬ 
ly concave. As in Pseudotriconodon , the three 
cusps are perfectly aligned on die mesio-distal 
axis of the crown. Nevertheless, the edge is not as 
sharp as in the latter genus. On rhe upper post¬ 
canines, the edge is particularly blunt between 
the main cusp and the mesial cusp. The apex of 
the main cusp is rejected to the lingual side. 

In anterior view, rhe main cusp is not perfectly 
straight, as in Pseudotriconodon , but curved 
towards the lingual side, particularly in its upper 
portion. 

In lingual view, the vertical axis of the crown is 
inclined backwards, forming an angle of approxi¬ 
mately 15“ with the vertical axis of the root. The 



Fig. 13. — Postcanine teeth of Hahnia obliqua, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R164, upper postcanine; 
A, lateral view; B, occlusal view; C, anterior view. D-F, MNHP SNP50DD, lower postcanine; D. lateral view; E, occlusal view; F, pos¬ 
terior view. Scale bar: 1 mm. 
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Table 5. — Measurements (in mm) of the postcanine teeth of 
Hahnia obliqua, from the Late Triassic of Saint-Nieolas-de-Port. 
Lc, length ot the crown; Wc, width of the crown: He, height of 
the crown; Hr, height of the root 


Number 

Lc 

Wc 

He 

Hr 

IRSNB R164 

1.6 

0.45 

1.15 

2.1 

IRSNB 28114/102 

1.25 

0.4 

> 1.2 

- 

MNHP SNP50DD 

1.82 

0.5 

1.25 

1.9 

MNHP SNP23 

2.3 

0.75 

- 

- 


main cusp has a triangular outline, its anterior 
and posterior edges are straight, bur its apex is 
always somewhat blunt. It is flanked by a pair ol 
very blunr triangular accessory cusps. These are 
not well separated from the main cusp. Because 
of the backwards slope of the crown, rhe distal 
accessor}' cusp seems lower than the mesial cusp. 
In the upper postcanines, a well marked wear 
facet runs along the posterior edge, on the lin¬ 
gual side of the main cusp. This looks like an 
elongated, very narrow and mat surface. In 

IRSNB 28114/102 and MNHP SNP23, a 

second wear facet is present on the anterior edge 
of the main cusp; it is less marked and less long 
(stopping below the apex ol the main ettsp) than 
the first one. This facet is absent from IRSNB 
R]64, hut the anterior edge of the main cusp is 
very blunt. A third small facet is present on the 
lingual side of the apex of the main cusp. Tn 
MNHP SNP50DD, identified as a lower postca¬ 
nine, a small wear facet is present on the labial 
side of the main cusp, in the middle -of the ante¬ 
rior edge. 

There is no constriction between the crown and 
the root. 

Root 

The root is’ nearly complete in IRSNB R164 and 
complete in MNHP SNP50DD. In IRSNB 
R164, the root is nearly 2 times as high as the 
crown; in MNHN SNP50DD, the ratio “height 
of the root/height of the crown” = 1.5. In basal 
view, it is very compressed labio-lingually. Its 
labial side is slightly convex antero-posteriorly; 
rhe upper portion of its lingual side is flat and 
the lower portion is slightly concave. The pltlpal 
foramen is small and elliptical in outline. It does 
not show any evidence of bipartition. 


In lateral view, the root has a semi-elliptical out¬ 
line. It gradually and symmetrically gets narrow 
towards the tip. 

Discussion 

By their general morphology, these teeth are remi¬ 
niscent of the small carnivorous cynodonts from 
the Upper Triassic; the crown is tricuspid, smooth, 
very narrow labio-lingually, with a cutting edge 
and without cingulum; the root is high and 
semielliptical in shape (Hahn et nl 1984). The 
affinities with the different families of Triassic car¬ 
nivorous cynodonts are nevertheless difficult to 
establish. The main characters of the postcanine 
teeth in these families are reviewed helow and 
compared wirh those of Hahnia obliqua. 

Thrinaxodontidae 

(Late Permian of South Africa and Russia, Early 
Triassic of South Africa) 

In contrast with Hahnia obliqua , the postcanine 
teeth ol the Thrinaxodontidae are not strictly 
sectorial, but possess an internal cingulum with 
small cusps (Hopson & Kitching 1972; Bartail 
1991). The lingual side of the upper postcanines 
does not bear marked wear facets. 

Gahaundae 

(Late Permian and Early Triassic of South Africa) 
Like in Hahttia, the postcanine teeth of the 
Galesauridae are devoid of cingulum. Never¬ 
theless, in Cynotaurus Schmidt, 1927, they are 
less compresSC-d labio-lingually and the anterior 
accessory cusp is less detached. In Galesaurus 
Owen, I 860, the postcanines arc Very compres¬ 
sed labio-lingually, but, in contrast with Hahnia , 
rhe main cusp is Very curved backwards and 
thercis no anterior accessory cusp (Battail 1991). 
The teeth do not bear marked wear facets 
(Crompton 1972). 

Cytwgnathidac 

(Early Triassic and Early Middle Triassic of 
South Africa and South America) 

The Cynognathidae form -a monogeneric family 
(Battail 1991). The postcanine teeth of 
Cynognathui Seeley, 1895 are similar to those of 
Hahnia-. the crown is very compressed labio- 
lingually, devoid of cingulum and formed by a 
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high central cusp flanked by several accessory 
cusps perfectly aligned antero-posteriorly, for¬ 
ming a cutting edge. The vertical axis of the 
crown slopes backwards. The lingual side of the 
upper postcanines and the labial side of the lowet 
postcanines bear marked wear facets (Crompton 
1972). The root is undivided, but can be slightly 
depressed by a longitudinal furrow. Nevertheless, 
differences can be observed: in Cynognathus , the 
main cusp is curved backwards and somewhat 
serrated, especially in younger specimens. 

Cbt niquodontidae 

(Lower Triassic of South Africa and Argentina, 
Middle Triassic of Tanzania, Argentina and 
Brazil, Upper Triassic of Argentina and Brazil) 

In the Chiniquodontidae, the root of the postca- 
nine teeth is never subdivided and can he separa¬ 
ted from the crown by a well marked 
constriction. The presence of wear facets attests 
constant contacts between upper and lower post- 
canines, like in Hahnia. The crowns of postca¬ 
nine teeth are Strictly sectorial, following the 
complete disparition of die cingulum, in Probed- 
sodon lewisi Romcr, 1969 and Probainognatbus 
jenseni Romer, 1970 (Battail 1989). The crowns 
of the postcanincs, in Probainogndtbus , although 
very worn, arc quite different from those of 
Hahnia-. the main cusp, low and weakly develo¬ 
ped, is flanked by an anterior atic! □ posterior 
cusp poorly developed. The edge formed by 
these Cusps is sinuous and devoid of sharp 
points. Only the most posterior postcanines are 
tricuspid in Probeksodon: the anterior accessory 
cusp is always very low and poorly separated 
from the main cusp. The latter is very curved 
backwards. 

Tritheddontidae 

(Late Triassic of Argentina, Early Jurassic of 
South Africa and the USA) 

In the Tritheledontidae, the crowns of the post¬ 
canine teeth are always less compressed labio- 
lingually than in Hahnia and usually bear a cin¬ 
gulum (see Govv 1980). 

Dromatheri,idae 

(Middle Triassic of Argentina, Late Triassic of 
Europe and the USA) 


The postcanincs of Hahnia are-very similar to 
those of Pseudotrieonodon: the crown is tricuspid, 
Strictly sectorial without cingulum and very com¬ 
pressed labio-lingually; the cusps are perfectly ali¬ 
gned following the antero posterior axis ot the 
crown, forming a cutting edge; there is no 
constriction between the crown and the root; the 
root is semielliptical in outline and very com¬ 
pressed; the pul pal foramen is small and elliptical 
in outline. Marked wear facets are absent from 
Pseudotrieonodon postcanines, but are-observed in 
Trieuspes. The backwards slope of the crown is an 
uncommon feature in species currently referred 
to the Dromathcriidae. The only true diagnosti¬ 
cal character of the family Dromathcriidae is the 
subdivision of the root in posterior postcanines. 
This feature is not present in the two complete 
teeth currently discovered in Hahnia. 
Nevertheless, rhe subdivision of the base of the 
root is very rare in the primitive Dromatheriidae 
Pseudotrieonodon. 

Small carnivorous cynodonts incertae sedis 
(Late Triassic of Europe) 

In Lepttgia Hahn, Wild et Wouters, 1987 and 
Gaumia Hahn, Wild et Wouters, 1987, the post¬ 
canine teeth are fundamentally tricuspid and 
Strictly Sectorial, without cingulum, like in 
Hahnia. The root is always undivided. Contrary 
to Hahnia, the crown is never inclined back¬ 
wards, the main cusp is not curved to the lingual 
side and does nut bear marked wear facets, in 
both genera. Moreover, the crown is well separa¬ 
ted from the root by a marked constriction. 

In the current state of knowledge, the phylogene- 
tical position of Hahnia within the infraorder 
Cynndnntia seems difficult to establish. The 
structure of the postcanine teeth is similar to 
those of Cynognathidae, but the attribution to 
this family is very dubious, for want of true dia¬ 
gnostical characters in the postcanines; rhe 
Cynognathus Zone in South Africa (Spathian ro 
Anisian, see Shishkin et al. 1995) and the Upper 
Triassic in Saim-Nicolas-de-Port are actually 
separated by a space of time of about 25 Ma. 
The postcanines of Hahnia resemble those of the 
Dromathcriidae, too, but there is no trace of 
bipartkion of the root in rhe material currently 
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discovered. Waiting for further evidences, 
Hahnia is thus referred to Cynodontia incertae 
sedis. 


Genus Gaumia Hahn, Wild ei Wouters, 1987 

Gaumia Hahn, Wild et Wouters, 1987: 11. 

Type SPECIES. — Gaumia longiradicata Hahn, Wild et 
Wouters, 1987, 

Other REFERRED .SPECIES. — Gaumia ? incisa Hahn, 
Wild et Wouters, 1987. 

DIAGNOSIS. — Crown of the postcanine teeth “trico- 
nodont”, more or less narrow, with the labial and lin¬ 


gual sides near!}' symmetrical. Axis of the crown per¬ 
fectly vertical. Cusps not curved and more or less sym¬ 
metrically arranged, the central cusp being the 
highest; curling edge perfectly'straight. No cingulum. 
Base of the crown constricted. Root triangular in out¬ 
line arid very high, at least 1.5 times as high as the 
crown. Tip of l(ie root undivided; pulpaj canal small 
and rounded to elliptical in outline. 

Gaumia longiradicata Hahn, 

Wild et Wouters, 1987 
(figs 14, 15) 

Gaumia longiradicata Hahn, Wild et Wouters, 1987: 
12, pi. 4, fig, 1, pi. 5, fig. 1. — Battail 1991: 89. - 
Sigogneau-Russell &L Hahn 1994: 206, fig. 10.10b. 

Holotype. — IRS MB “R.M.35". 



Fig. 14. — Postcanine teeth of Gaumia longiradicata, from the Late Triassic of Saint-Nicolas-de-Porl A, B, IRSNB R165; A, lateral 
view; B, occlusal view C-E, IRSNB R166; C, lateral view; D occlusal view; E, ? anterior view. Scale bar: 1 mm. 
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Paratype. — IRSNB “R.M.36”. 

Locus TYP1CUS. — Side of the speedway E25-E411, 
at Habay-la-Vicillc (Belgian Lorraine). 

Stratum TYPICUM. — Bone-hed “HLV-2”, Gres de 
Morrinsarr (Rhaerian, Upper Triassic). 

New HYPOTVTES. — Prom Saini-Nicolas-de-Port: 
IRSNB R165, IRSNB R166, IRSNB 28114/047, 
IRSNB 281 14/055, JRSNB 28114/088, IRSNB 
28114/090, IRSNB 28114/093, IRSNB 28114/646, 
IRSNB 28114/982, ? IRSNB 281 14/771, MNHP 
SNP131L, MNHP SNP430W, 

Diagnosis. — Crown of postcanine teeth tri- to pen- 
tacuspid and relatively thick: 2.1 < ratio 

“length/width” of the ctown < 2.75. First pair of 
accessors' cusps (or median accessory cusps) not clearly 
individualized; second pair (lateral accessory cusp) 
more clearly separated. Smooth enamel on all cusps. 

Description 

Classification 

The postcanine teeth of Gaumia longiradicata 
discovered in Saint-Nicolas-de-Port are classified 
according to the number and the position of the 


accessory cusps, as in Pseudotriconodon ivildi (see 
above). The estimate of the number of accessory 
cusps is not always easy because these are usually 
wealdy differenciated. 

Measurements 

The measurements taken on the postcanine teeth 
of Gaumia longiradicata discovered in Saint- 
NicolaS-de-Port are shown in table 6. 

Crown 

In Gaumia longiradicata , the postcanine crowns 
are perfectly smooth. In occlusal view, the crown 
is thicker than in Pseudotriconodon ivildi or in 
Gaumia ? incisa: 2.1 < ratio “length/width” ot the 
crown < 2.75. Both the labial and the lingual 
sides ol the crown are convex at the level of the 
main cusp. The width of the crown progressively 
decreases towards the anterior and posterior 
ends. The cusps are perfectly aligned on the 
antero-posterior axis of the crown. Their edge, 
perfectly median and straight, is not as sharp as 
in Pseudotriconodon ivildi or in Gaumia ? incisa. 

In anterior view, the main cusp is perfectly 



Fig. 15. — Outline of postcanine teeth of Gaumia longiradicata, from the Late Triassic of Saint-Nicolas-de-Port. A, IRSNB R165; B, 
IRSNB 28114/47; C, IRSNB R166; D, IRSNB 28114/982; E, IRSNB 28114/90; F, IRSNB 28114/93; G. IRSNB 28114/55; H, IRSNB 
28114'88; I, IRSNB 28114/646; J, MNHP SNP131L. Scale bar: 1 mm. 
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Table 6. — Measurements (in mm) of the postcanine teeth of Gaumia longiradicata, from the Late Triassic of Saint-Nicolas-de-Port. 
Lc, length of the crown; Wc. width of the crown; He, height of the crown; Hr, height of the root. For the signification of the groups, 
see text. 


Group 

Number 

Lc 

Wc 

He 

Hr 

Lc/Wc 

Hr/Hc 

1 

IRSNB 28114/047 

1.95 

0.75 

1.4 

2.75 

2.6 

1.96 


IRSNB 28114/088 

1.2 

0.5 

0.85 

- 

2.4 

- 


IRSNB 28114/090 

1.5 

0.65 

1.2 

- 

2.31 

- 


IRSNB 28114 093 

1.7 

0.8 

1.3 

- 

2.12 

- 


IRSNB 28114/846 

1.9 

0.7 

1.1 

>1.6 

2.71 

>1.5 


MNHP SNP131L 

1.67 

0.61 

? 1.18 

- 

2.73 

- 


MNHP SNP430W 

1.32 

0.53 

- 

- 

2.49 


? 

IRSNB R165 

1.6 

0.71 

2 

3.3 

2.26 

1.65 

II 

IRSNB 28114/055 

1.9 

0.75 

1.8 

- 

2.53 

- 

IV 

IRSNB 28114/982 

1.95 

0.75 

1.5 

>1.9 

2.6 

>1.27 

IV? 

IRSNB R166 

2.3 

0.9 

1.8 

2.65 

2.56 

1.47 


straight, not curved to the lingual side of the 
crown. 

In lateral view, the main cusp has a triangular 
outline and is specially broad: its base occupies 
nearly the full length of the crown. Its borders 
are straight to slightly concave. Its apex is less 
sharp than in Pseudotriconodon wildi. The 
median pair of accessory cusps is - set along the 
lower third of the main cusp. These are not very 
developed and always very blunt: they can be 
separated from the main cusp by an Indentation 
which is not very deep (IRSNB 28114/093, 


IRSNB R165), or can be presented as a vague 
undulation ol the edges of the main cusp 

(IRSNB 28114/047, IRSNB 28114/646). When 
the lateral accessory cusps are present, they are 
set at the base of the crown, quite anteriorly 
and/or posteriorly. These lateral accessory cusps 
are very small (less than one tenth of the height 
of the main cusp), narrow, but better differencia- 
ted than the median accessory cusps. 

Wear is apical and very erratic, as in 
Pseudotriconodon wildi. It does not form clearly 
marked wear facets. The crown and the root are 


0.2 

0.1 

0 
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§ - 0.2 


<u 

f -0.3 
o 
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H- 

0.4 


H-1-1 

0.6 0.8 1 


■ 
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Fig. 16. — Dispersion diagram of the postcanine teeth in Gaumia longiradicata. 
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clearly separated by a constriction. 

Root 

The root is preserved in IRSNB 28114/047, 
IRSNB 28114/646, IRSNB R165, IRSNB 
28114/982, IRSNB R166 and MNHP 
SNP131L. In anterior view, che ronr is less nar¬ 
row and thus, more robust than in Pseudotri- 
conodon wildi. This explains the higher 
proportion of preserved roots in Gamma longira- 
dicata. The root is much higher than the crown: 
the ratio ‘'height of rhe root/height of the crown” 
varies between 1,47 (IRSNB R166) and 1.96 
(IRSNB 281 14/047). It has, in lateral view, a 
sulnriangular outline', its length lessens quickly 
and symmetrically towards the tip. Its anterior 
and posterior borders are straight (IRSNB 
28114/913) to slightly convey (IRSNB 
28114/047, IRSNB R165, IRSNB 28114/982). 
The tip of the root is rounded and pierced by a 
small rounded to elliptical pulpal foramen: this 
pulpal canal is never double, as in Pseudotrkono- 
don wildi. 

In IRSNB Rl66, the anterior (?) border of the 
root is naturally truncated at the level of its lower 
third. A small lunulate foramen is visible at the 
level of the tmneatute. As this feature can be 
observed in only one specimen, it is not possible 
to know whether this represents a second pulpal 
foramen or more simply an isolated anomaly of 
the root. 

Discussion 

Catania resembles Pseudotriconodon in the gene¬ 
ral aspect of the crown of its postcanines. 
However, the base of the crown is constricted 
and the root is higher and subrriangular in out¬ 
line. The absence of biparrition of cheroot sug¬ 
gests that Catania is not a member of the family 
Dromatheriidae. The presence of a second pulpal 
foramen in IRSNB R166 needs to be confirmed 
by future discovery of additional specimens sho¬ 
wing this feature. The absence of true apomor- 
phies in the postcanine dentition of Gaunlia 
leads to consider this genus as a Cynodontia 
incertae sedis (see Halm el al. 1987* Battail 
1991). 

The postcanine teeth discovered in Saint- 
Nicolas-de-Port can be referred to the species 


Gaunlia longiradicata Hahn, Wild et Wouters, 
1987" their crown is relatively thick and the 
enamel is perfectly smooth on all cusps. These 
teeth cannot he morphometrically distinguished 
from the type material discovered in Habay-la- 
Vieillc (Fig. 16). In this species, the length and 
the width of the crown are isometrical (b = 0.99; 
r = 0.94). The dental crowns referred to Cauniia 
? incisa Hahn, Wild el Wouters, 1987 arc signifi¬ 
cantly narrower and enamel ridges are present on 
the lingual side of the main cusp. Peyer (1956, 
pi. 9, figs 18, 27, 34, 44 and 47) describes seve¬ 
ral teeth from the Upper Triassic of Hallau 
(Switzerland) that can be referred to the genus 
Gaumia. They are characterized by few indistinct 
enamel ridges on both the lingual and the labial 
sides of the main cusp: they probably belong to a 
new undescribed species (Sigogneau-Russell & 
Hahn 1994). 

Genus Lepagia Hahn, Wild et Wouters, 1987 
Lepagia Hahn eta /., 1987: 5. 

TYPE SPECIES. — Lepagta gaumensis Hahn, Wild et 
Wouters, 1987. 

DIAGNOSIS. — As for the only currently recognized 
species, Lepagia gaumensis Hahn, Wild el Wouters, 

1987. 


Lepagia gaumensis 
Hahn, Wild et Wouters, 1987 
(Figs 17, 18) 

Lepagia gaumensis Hahn eta/., 1987: 7, fig. 2, pi. 1, 
fig. 1, pi. 2, figs 1, 2. — Bartail 1991: 89. — Sigogneau- 
Russell & Hahn 1994: 206, fig. 10. 10a. 

“Zabtte von wabrscheittlicb synapsiden Reptilien, 
Grttppe a" (Peyer 1956: 56, partt'm, pi. 5, fig. 66, 
pi. 10, fig. 68). 

“Zahn cities syrulpstden Reptiles " (Kindlimann 1984: 3, 

fig. 4). 

Hoi.oiype. — IRSNB “R.M.28”. 

Paratypf.s. — IRSNB “R.M.29” and IRSNB 
"R.M.30”. 

LOCUS TYPICUS. — Side of the speedway E25-E411, 
at Habay-la-Vicille (Belgian Lorraine). 
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Stratum typicum. — Bone-bed “HI.V-2”, Gres de 
Mortinsart (Rhaerian, Upper Triassic). 

NEW HYPOTYPF.S. — From Saint-Nicolas-de-Port: 
IRSNB R167, IRSNB 28114/051, ? 1RSNB 
28114/104. 

Diagnosis, — Crown ot’ die posicanine teeth long, 
narrow (2.5 < ratio “length/widtli” of the 
crown” < 3.7) and tricuspid to pcntacuspid; labial and 
lingual sides of the crown slightly convex and nearly 
parallel; cutting edge of the cusps perfectly straight. 
Crown asym metrical in lateral view. Axis of the crown 
perfectly vertical. No cingulum. Base of the crown 
very constricted. The root, nearly rectangular in lateral 
view and .subequal in height to the crown, does not 
taper distally. Pulpal canal restricted to a long and 
narrow slit. Horizontal ramus of the mandible very' 
low. Splenial very thin, extending halfway up on the 
lingual side of the dentary. 

Description 

Orientation 

As in Pseudotriconodon wildi (see above). 


Measurements 

Measurements taken on the postcanine teeth of 
Lepagia gaumensis discovered in Saint-Nicolas- 
de-Port are shown in table 7. 

Crown 

The crown is perfectly smooth in IRSNB 
28114/051 and IRSNB R167; some indistinct 

enamel tidges are present on the labial side of the 
apex of the main cusp, in IRSNB 28114/104. In 
occlusal view, the crown is rather long and nar¬ 
row: the ratio “length/width” ol the crown varies 
between 2.5 and 3.5 in the teeth discovered in 
Saint-Nicolas-de-Port. The labial and lingual 
borders are nearly parallel: the labial side is 
somewhat more convex than the lingual one. 
The cusps are perfectly aligned following the 
aniero-posterior axis of the crown; they form a 
sharp cutting edge. 

In anteriot view, the main cusp is perfectly 
straight and not curved towards the lingual side. 



Fig. 17 — IRSNB R167, postcanine tooth of Lepagia gaumensis, from the Late Triassic of Saint-Nicolas-de-Port A, lateral view; B, 
occlusal view; C, ? anterior view. Scale bar: 1 mm. 
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Table 7. — Measurements (in mm) of the postcanine teeth of Lepagia gaumensis, from the Late Triassic of Saint-Nicolas-de-Port. 
Lc, length of the crown; Wc, width of the crown: He, height of the crown; H, height of the root. For the signification of the types, see 
text. 


Group Number Lc Wc He Hr Lc/Wc Hr/Hc 

?ll IRSNB 28114/051 1.25 0.5 7 0.95 1 2.5 1.05 

IV IRSNB R167 3.65 1.05 2.7 1.7 3.47 0.63 

IRSNB 28114/104 2.65 0.85 1.8 - 3.12 


In lateral view, the crown is more irregular, less 
symmetrical than in Pseudotriconodon or 
Gamnia. The main cusp, triangular in shape, is 
proportionally less high and its apex is less sharp 
than in the latter genera. It is flanked by one or 
two anterior, and by one or two posterior acces¬ 
sory cusps. In IRSNB 28114/104 and IRSNB 
Rl67, which possess two pairs of accessory 
cusps, the anterior accessory cusps are set higher 
on the edge of die main cusp than the posterior 
accessory cusps. The first pair of accessory cusps 
(median accessory cusps) is rather large, but not 
very sharp; on the other hand, the second pair 
(lateral accessory cusps) is smaller, but sharper. 
The crown of IRSNB 28114/051 is very eroded. 
Its main cusp seems slightly inclined backwards; 
the anterior accessory cusp is small but very 
sharp, whereas the posterior one appears as a 
vague ondulation of the posterior edge of the 
main cusp.. 

As in Pseudotriconodon and Gaumia, wear is erra¬ 
tic on the apex of the cusps and does not form 
clearly defined facets. There is no trace of cingu¬ 
lum. The crown and the root are separated by a 
well marked constriction. 


Root 

The root is undivided and never clearly higher 
than the crown: the ratio “height of rhe 
root/height of the ctown” is about 1.05 tn 
IRSNB 28114/051 and 0.63 in IRSNB R167. In 
anterior view, it is always very' narrow. In lateral 
view, the root of IRSNB Rl67 has an irregular 
trapezoidal outline. Its length is greater than its 
height. Its anteriot border is straight and oblique 
backwards and its posterior border is clearly 
convex. The root of IRSNB 28114/051 is pro¬ 
portionally higher; its anterior and posterior bor¬ 
ders are slightly convex and nearly parallel. 

The rip of the root is well preserved in IRSNB 
R167. It is long and nearly straight. The pulpal 
foramen is restricted to a Jong, very narrow and 
undivided slit. 

Discussion 

IRSNB 28114/051 and IRSNB R167 are similar 
to the postcanine teeth of Lepagia gaumensis 
Hahn, Wild et Wouters, 1987 from the Rhaetian 
of Habay-la-Vieille (Belgian Lorraine) and 
Hallau (Switzerland): the crown is asymmetrical 
and irregular, there is a well marked constriction 




Fig. 18. — Outline of postcanine teeth of Lepagia gaumensis, from the Late Triassic of Saint-Nicolas-de-Port. A, IRSNB R167; 
B, IRSNB 28114/104; C. IRSNB 28114/51. Scale bar: 1 mm. 
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between the crown and the root, the root is pro¬ 
portionally low and subtrapezoidal, the pulpal 
canal is a long and narrow slit. 

The identification ofIRSNB 28114/104 is more 
problematical because of its broken root. The 
shape of the crown resembles that of Lepagia 
gaumensis , but erratic enamel ridges can be 
observed on the labial side of the apex of the 
main cusp. Nevertheless, this character is too 
poorly expressed to justify the creation of a new 
species. Waiting for further evidence, this tooth 
is tentatively identified as Lepagia gaumensis. 
Hahn et at. (1987) compare the mandible of 
Lepagia gaumensis with that of Probainognathus: in 
both taxa, the splenial is very narrow and extends 


halfway up on the lingual side of the dentary. As a 
result of this comparison, Lepagia is grouped 
within the family Chiniquodontidae. Battail 
(1989) observed a comparable reduction of the 
splenial in all the other families of advanced cyno- 
donts, correlatively to the development of the 
dentary. Moreover, the horizontal ramus of the 
mandibule is much lower in Lepagia than in the 
Chiniquodontidae and is rather reminiscent of the 
mandible of the Dromatheriidae. Nevertheless, 
the root of the postcanine teeth is not subdivided 
in Lepagia , as in die Dromatheriidae. Thus, in the 
current stare of our knowledge, it is not possible 
to state precisely the systematic position of 
Lepagia gaumensis withi n the Cynodontia. 


Table 8. — Measurements (in mm) ot the cynodont premolaritorm teeth, from the Late Triassic of Saint-Nicolas-de-Port. Lc, length ot 
the crown; Wc, width of the crown; He, height of the crown. For the signification of the forms, see text. 


Form 

Number 

Lc 

Wc 

He 

Lc/Wc 

Lc/Hc 

1 

IRSNB 28114/029 

1.4 

0.65 

- 

2.15 

- 


IRSNB 28114/032 

1.45 

0.58 

1 9 

2.5 

0.76 


IRSNB 28114/039 

1.13 

0.68 

1.43 

1.66 

0.79 


IRSNB 28114/114 

1,25 

0.55 

- 

2.27 

- 


IRSNB 28114/116 

1.4 

0.65 

- 

2.15 

- 


IRSNB 28114/118 

1.05 

0.6 

1.2 

1.75 

0.87 


IRSNB 28114/119 

1.25 

0.7 

1.47 

1.79 

0.85 


IRSNB 28114/120 

1.65 

0.88 

2.3 

1.87 

0.71 


IRSNB R168 

2.4 

1.2 

3.95 

2 

0.61 


IRSNB 28114/755 

1.9 

0.85 

- 

2.24 

- 


IRSNB 28114/765 

1.87 

1 

2.48 

1.87 

0.75 


IRSNB 28114/904 

2.15 

1.25 

2.82 

1.72 

0.76 


IRSNB 28114/911 

1.12 

0.57 

>1.58 

1.96 

>0.7 


IRSNB 28114/973 

1.5 

0.98 

1.83 

1.53 

0.82 


IRSNB 28114/000 

2.13 

1.25 

9 

1.7 

? 


IRSNB 18114/925 

1.68 

1 

? 

1.68 

? 


MNHP SNP83DD 

2.37 

1.15 

3.27 

2.06 

0.72 


MNRP SNP58W 

1.52 

0.7 

- 

2.17 

- 


MNHP SNP136W 

0.95 

0.53 

1.05 

1.79 

0.9 


MNHP SNP159W 

1.32 

0.5 

1.5 

2,64 

0.88 


MNHPSNP214W 

1.73 

0.98 

- 

1.76 



MNHP SNP215W 

1.28 

0.64 

1.57 

2 

0.82 


MNHP SNP282W 

0.73 

0.35 

1.05 

2.09 

0.7 


MNHP SNP328W 

0.7 

0.32 

0.77 

2.18 

0.91 


MNHP SNP342W 

0.88 

0.48 

- 

1.83 

- 


MNHP SNP395W 

2.04 

1.1 

3.11 

1.85 

0.66 


MNHP SNP402W 

2.21 

- 

3.24 

- 

0.68 


MNHP SNP404W 

1.57 

0.77 

- 

2.04 

- 


MNHP SNP443W 

0.58 

0.33 

0.68 

1.76 

0.85 


MNHP SNP451W 

1.3 

0.51 

- 

2.55 

- 


MNHP SNP468W 

2.15 

1.16 

3.28 

1.85 

0.66 

2 

IRSNB R169 

1.5 

0.65 

- 

2.3 

- 


MNHP SNP95L 

1.07 

0.35 

- 

3.05 

- 


MNHP SNP12W 

2.19 

1.19 

- 

1.84 

• 


MNHP SNP85W 

1.39 

0.68 

1.49 

2.04 

0.93 

3 

IRSNB R170 

2.15 

1 

3.8 

2.15 

0.57 

4 

IRSNB R171 

2.25 

1.05 

1.9 

2.14 

1.18 

5 

IRSNB 28114/877 

0.75 

0.18 

- 

4.17 

- 

6 

MNHP SNP484W 

1.8 

0.47 

1.42 

3.83 

1.27 
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PrEMOI.ARIFORM TEF'111 JNCLRTAL SlLDIS 

Teeth with a slender crown composed by a high 
anterior cusp and by a small posterior accessory 
cusp are described and discussed in the present 
chapter. Biometrical data observed on these teeth 
are shown in table 8. Six categories can be distin¬ 
guished, on the basis of the general morpho-logy 
of their crown. 


Form I 

(Figs 19A, B, 20) 

MATERIAL EXAMINED. — Specimens discovered in 
Saint-NicoIas-de-Port: IRSNB R168, IRSNB 
28114/000, IRSNB 28114/029. IRSNB 28114/032, 
IRSNB 28114/039, IRSNB 28114/114, IRSNB 
28114/116, IRSNB 28114/118, IRSNB 28114/119, 
IRSNB 28114/120, IRSNB 281 14/755. IRSNB 
28114/765, IRSNB 28114/904, IRSNB 28114/911. 



Fig. 19. — Cynodont premolariform teeth, from the Late Triassic of Saint-Nicolas-de-Port. A, B, IRSNB R168, form 1; C, D, IRSNB 
R169, form 2; E, F, IRSNB R170, form 3; G, H, MNHP SNP484W, form 6; I, J, IRSNB R171. form 4. A, C. E. G, I, lateral views; B, H, 
J, apical views; D, F, posterior views. Scale bars: 1 mm. 
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IRSNB 281 14/925, IRSNB 28114/973,. MNHP 
SNP72DD, MNHP SNPS3DD, MNHP SNP5KW, 
MNHP SNP136W, MNHP SNP159W, MNHP 
SNP214W. MNHP SNP215W. MNHP SNP282W, 
MNHP SNP328W, MNHP SNP342W. MNHP 
SNP395W, MNHP SNP402W. MNHP SNP404W, 
MNHP SNP443W, MNHP SNP451W, MNHP 
SNP468W. 


Description 

Ptemolatiform teeth of form 1 are, by far, the 
most numerous. The crown is rather slender 
(0.61 < ratio “length/height” of the crown < 
0.93), but their base is relatively robust (1.53 < 
ratio “length/width” of the crown < 2.55). 


The main cusp is high and has a triangular outline 
in lateral view. It is curved backwards and slightly 
towards die lingual side. Its apex is rather sharp on 
the highest crowns, but more rounded on the 
smallest teeth. Nevertheless, it must be noted that 
the apex of the cusp can be partially eroded. Its 
anterior border is very convex; its base is usually 
thinner than its apical portion which can form a 
flatten edge. Its posterior edge is less convex, hut 
very sharp along its whole height. Its labial side is 
convex anteto-posteriorly, Its lingual side forms a 
central convex ridge, flanked by an antetior and a 
posterior concave third. The posterior concavity is 
usually better marked than the anterior one. 



Fig. 20. — Outline of cynodont premolaritorm teeth (form 1), from the Late Trlasslc of Salnt-Nicolas-de-Port. A, IRSNB R168; 
B, MNHP SNP395W; C, MNHP SNP468W; D, MNHP SNP492W; E. MNHP SNP58W; F, MNHP SNP83DD;G. IRSNB 28114/765; 
H, IRSNB 28114/904; I, IRSNB 28114/32; J. IRSNB 28114/29; K, IRSNB 28114/973; L, IRSNB 28114/648; M, MNHP SNP214W; 
N, IRSNB 28114/39; O, IRSNB 28114/119; P, MNHP SNP342W; Q, MNHP SNP382W; R, MNHP SNP136W. S, MNHP SNP443W; 
T, MNHP SNP78. Scale bar: 1 mm. 
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The posterior accessory cusp is always very redu¬ 
ced and triangular in lateral view. Its maximum 
height can reach the third of the height of the 
main cusp. Its apex is not very sharp. Its vertical 
axis usually slopes backwards. 

Wear can affect the apex of the cusps, but does 
not form dearly defined facets. The crown is dis¬ 
tinctly separated from the root by a constriction, 
particularly well marked on the anterior and the 
posterior sides of the teeth (MNHP SNP342W, 
MNHP SNP443W, MNfHP SNP451W). The 

root is not preserved in the premolariform teeth 
discovered in Saint-Nicolas-de-Port. 

Discussion 

Premolariform teeth of form 1 appear, at first 
sight, morphometrically heterogeneous: the small 
crowns seem proportionally much lower chan the 
taller ones. Figure 22 shows the relative growth 
of the length (in Ln) and the height (in Ln) of 
the crown in the premolariform teeth discovered 
in Saint-Nicolas-de-Port. The coefficient of cor¬ 
relation calculated for the teeth of form 1 is asto- 
nishingly high: r - 0.985. The allometry 
coefficient b, calculated according to Teissier's 
(1948) formula, is 1.21 The apparent morpho- 
metrical heterogeneity of these teeth can there¬ 
fore be easily explained by the positive allometry 
between the length and the height of the crown: 
the height grows more quickly than the length. 
Figure 23 shows that the length and the width of 


the crown, in the premolariform teeth of form 1, 
can be regarded as isometrical; b - 1.05; r = 0,94. 
In conclusion, ir can be assumed that the mor- 
phometrical variability observed in these teeth 
reflects ontogenetical differences and/or the posi¬ 
tion in the jaw, instead of taxonomic heteroge¬ 
neity. 

Form 2 

(Figs 19C, D, 21A-C) 

MATERIAL EXAMINED. — Specimens discovered in 
Saint-Nicolas-de-Port: 1RSNB R169, MNHP SNP 
95L, MNHP SNP12W, MNHP SNP85W. 

Description 

The premolariform teeth grouped in form 2 dif¬ 
fer from die ocher forms by a second small acces¬ 
sory cusp, posteriorly. It is vety reduced and 
reaches only the quarter of the height of the first 
accessory cusp, The proporrions of the crown are 
similar to those observed in the premolariform 
teeth of form I (see Table 8, Figs 22, 23). The 
asymmetry between the lingual and the labial 
sides of the main cusp is less marked than in the 
premolariform teeth of form 1. In anterior view, 
the main cusp is slightly curved rewards the lin¬ 
gual side of the tooth- Hahn et at (1994) descri¬ 
be a well defined wear facet on the labial side of 
MNHP SNP12W: this is therefore a lower pre¬ 
molariform tooth, The base of the anterior 



Fig. 21. — Outline of cynodont premolariform teeth, from the Late Triassic of Saint-Nicolas-de-Port. A, MNHP SNP85W (form 2); 
B, IRSNB R169 (form 2); C, MNHP SNP95L (form 2); D, IRSNB R1471 (form 4); E, MNHP SNP484W (form 6); F, IRSNB 28114/877 
(form 5): G, IRSNB R170 (form 3). Scale bar: 1 mm. 
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border of the main cusp is very sharp in JRSNB 
R169. In MNHP SNP85W, a small swelling on 
the base of the anterior edge of the main cusp 
can tentatively be interpreted as the rough shape 
of an anterior accessory cusp. The base of the 
crown is clearly separated from the root by a 
constriction, as in the premolariform teeth of 
form 1. The root is not preserved in the known 
material. 

Discussion 

Hahn et al. (1994) refer SNP 12\V to Tricuspes 
sigogneaune. This identification is mainly based 
on the position of the second accessory cusp, on 
the posterior wall of the crown. Nevertheless it 
seems that, in the present case, this character 
mainly reflects the low development of this cusp. 
Thus, because of the important diversity of the 
cynodont fauna from Saint-Nicolas-de-Port, this 
identification is doubtful, in the absence of jaw 
fragments associating both premolariform and 
ntolariform teeth (see below). 

The morphological differences observed between 
the premolariform teeth of form 1 and form 2 
can perhaps be interpreted as differences of posi¬ 
tion in the tooth row: premolariform teeth of 
form 1 should be set in a more anterior position 
than premolariform teeth of form 2. 


Form 3 

(Figs 19E, F, 21G) 

Material EXAMINED. — Specimen discovered in 
Saint-Nicolas-de-Porr: IRSNB R170. 

Description 

IRSNB R170 is characterized by its very high, 
slender and caniniform crown: the ratio “length/ 
height” of the crown is 0.57 (see Fig. 22). On the 
other hand, the ratio “length/width” of the 
crown, which IS 15, has a usual value, as in the 
premolariform teeth of form 1 or 2. Both the 
labial and the lingual sides of the main cusp are 
nearly symmetrically convex. The main cusp has, 
in lateral view, a triangular outline and is curved 
backwards. Its apex is slightly blum. Its posterior 
edge is very sharp. Its anterior border forms a 
flattened edge, on its whole height. Along the 
anterior border ofits lingual side, it bears a long, 
elliptical and flatten wear facet. If the orientation 
proposed for this tooth is correct, it is thus an 
upper premolariform. The posterior accessory 
cusp is tiny: it is only represented by a small 
swelling at the base of the posterior border of the 
main cusp. The root is not preserved. 

Discussion 

The very slender aspect of the crown (see 



Fig. 22. — Dispersion diagram (length/height) of the cynodont premolariform teeth. 


600 


GEODIVERSITAS • 1997 • 19(3) 




Late Triassic cynodonts from Sain t-Nicolas-de-Port 


Fig. 22) and the tiny posterior accessory cusp 
distinguish IRSNB R170 from the other premo- 
lariform teeth discovered in Saint-Njcolas-de- 
Port. These differences could reflect a more 
anterior position of this specimen in the tooth 
row of the animal, Nevertheless the presence of a 
well marked wear facet, not observed in the pre- 
molariform teeth of forms 1 and 2, indicates that 
this tooth probably belongs to another taxon. 

Form 4 

(Figs 191, J, 21D) 

Material EXAMINED. — Specimen discovered in 
Saint-Nicolas-de-Port: IRSNB R171. 

Description 

Contrary to IRSNB R170, this tooth is very 
stocky: the ratio “length/height" of rhe crown is 
1.18. The ratio "length/widrh" of the crown, 
which is 1T4, i? usual, as in the other forms of 
premolariform teeth previously described. The 
labial and lingual sides of the crown are quite 
asymmetrical: the labial side is very convex ante- 
ro-posteriorly and the lingual one, straight. The 
main cusp is low, stocky and triangular in out¬ 
line. Its apex is rounded and bears a small ellipti¬ 
cal wear facet, showing the dentine, on its labial 


side. If the orientation proposed for this tooth is 
correct, IRSNB R171 is thus a lower premolari¬ 
form. Both the anterior and posterior edges of 
the main cusp are not very sharp. The posterior 
accessory cusp, weakly developed and very roun¬ 
ded, reaches the quarter of the height of the 
main cusp. At the junction between the two 
cusps, rhe labial side of the crown bears a small 
dimple. The root is not preserved. 

Discussion 

Figure 22 shows thar this tooth is morphometri¬ 
cally different from the other premolariform 
teeth discovered in Sainr-NicoIas-dc-Port (except 
MNHP SNP484W) because of its low and sto^ 
cky crown. The very rounded apex of the cusps is 
an unusual feature, too. 

Form 5 
(Fig. 2IF) 

MATERIAL EXAMINED. — Specimen discovered in 
Saint-Nicolas-de-Port: IRSNB 28114/877. 

Description 

This fragmentary dental crown is very small and 
extremely thin: the ratio “length/width" of the 
crown is 4.17. The main cusp has, in lateral 



Fig. 23. — Dispersion diagram (length/width) of the cynodont premolariform teeth. 
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view, a triangular outline and is rather elongated 
antero-posteriotly. Its apex is very sharp and both 
its anterior and posterior edges are extremely 
sharp, too. The anterior edge is slightly longer 
than the posterior one and, rheretore, the main 
cusp slopes slightly backwards. The posterior 
accessory cusp is triangular and very sharp, too. 
It reaches the half of the height of the main cusp. 
The base of the crown is broken, but seems par¬ 
ticularly high. 

Discussion 

IRSNB 281 14/877 differs from the other pre- 
molariform teeth discovered in Saint-Nicolas-de- 
Port because of its extremely narrow crown (see 
Fig. 23) and its very sharp edges. 

Form 6 

(Figs 19G, H, 21E) 

MATERIAL EXAMINED. — Specimen discovered in 

Saint-Nicolas-de-Port: MNHP SNP484W 
Description 

MNHP SNP484W is characterized by its pro¬ 
portionally long, low and narrow crown: the 
ratio “length/width” of the crown is 3.83 and the 
ratio “length/height" of the crown, 1.27. Both 
the labial and the lingual sides of the crown are 
symmetrically antero-posteriotly convex. The 
edge is sharp on the whole length of the crown. 
The main cusp is short, not very high and trian¬ 
gular in outline. Both its anterior and posterior 
cutting edges are slightly convex. Its apex is 
rather rounded. The posterior accessory cusp is 
quite low and rounded, hut very elongated ante- 
ro-posteriorly. At rhe base of the anterior edge of 
the crown, an elliptical flattened surface, sho¬ 
wing the dentine, probably represents a contact 
facet with the anterior adjacent crown in the 
tooth row. The base of the crown seems constric¬ 
ted. 

Discussion 

MNHP SNP484W is clearly different from the 
other premolariform teeth discovered in Saint- 
Nicolas-de-Port: die proportions of the crowns 
are unusual (see Figs 22, 23), the main cusp is 
very short and low, the accessory cusp is propor¬ 


tionally very long and the contact area, at the 
base of the crown, is not present in the other spe¬ 
cimens. Consequently, it probably belongs to 
another taxon. 


Affinities of premolariform teeth 
from Saint-Nicolas-de-Port 

Premolariform teeth similar to those discovered 
in Sainr-N'icolas-de-Port have been described in 
primitive pterosaurs, Triassic cynodonts and early 
mammals. 

Pterosaurs 

Teeth similar to premolariforms discovered in 
Saint-Nicolas-de-Port are described in the ptero¬ 
saur Eudimorphodon rnnzii (Wild 1978) These 
are formed by a main cusp slightly curved back¬ 
wards,. with a sharp-pointed apex and a very 
sharp edge, and by a small posterior accessory 
cusp. Nevertheless, the enamel bears numerous 
longitudinal ridges and the crown is less com¬ 
pressed labio-lingually, “Premolariform’’ teeth of 
Eudimorphodon are preserved in the Upper 
Triassic of Sainr-Nicolas-de-Port, too (Godefroit 
& Cunv, in prep.). 

Cynodonts 

The general pattern of premolariform teeth dis¬ 
covered in Saint-Nicolas-de-Port can be observed 
in several groups of Triassic cynodonts. 
Thrinaxodontidae. In Thrinaxodon liorhinus 
Seeley, 1893, from the Early Triassic of 
South Africa, the most anterior lippet postcanines 
are compressed labio-lingually and bi¬ 
cuspid, svith an anterior main cusp and a posterior 
accessory cusp. Nevertheless, these always bear a 
well developed lingual cingulum (Bartail 1991). 
Galesauridae. In Galesdurus Owen, 1860, from 
the Early Triassic of South Africa, both the upper 
and the lower postcanines are compressed labio- 
lingually, bicuspid, without distinct anterior 
accessory cusp and without cusp.ed cingulum 
(Battail 1991). Nevertheless, they dilfer front the 
premolariform teeth from Saint-Nicolas-de-Port 
in their main cusps very curved backwards and 
in their posterior accessory cusp proportionally 
higher. 

Cynognathidae. In Cynognathus crateronotus 
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Seeley, 1895, from the- Early Triassic and Early 
Middle Triassic of South Africa, the postcanine 
teeth are always compressed labio-lingually, very 
sharp and devoid of cingulum. In the largest spe¬ 
cimens, the most anterior postcanines are very 
similar to the premolariform teeth from Saint- 
Nicolas-de-Port, with a high main cusp slightly 
curved backwards and a small posterior accessory 
cusp. Nevertheless these teeth are clearly larger in 
Cynognathus. The juvenile specimens have a 
more complex postcanine structure (Battail 
1991). 

Chiniquodontidae. Sectorial and bicuspid post¬ 
canine teeth can be observed in Probelesodon 
lewisi Romer, 1969 and Probahiognathus jensenl 
Romer, 1970, from the Middle Triassic of 
Argentina. In Probainognathtis , the main cusp is 
very low and not very developed and, moreover, 
the edge of the crown is sinuous, without well 
defined accessory cusp. The postcanine teeth of 
Probelesodon are typically bicuspid: only the most 
posterior postcanines possess an anterior acces¬ 
sory cusp. Nevertheless, the main cusp is always 
more curved backwards than in rhe premolari- 
form teeth from Saint-Nicolas-de-Port. 
Tritheledontidae. If bicuspid dental crowns are 
present in Pachygelenns monus W arson, 1913, 
Trithelednn riconoi Broom, 1912 and 
Diarthrognatbus broomi Crompton, 1958, from 
the Late Triassic of South Africa, these teeth are 
never as strictly sectorial as in the premolariform 
teeth from Saint-Nicolas-de-Port. 
Dromatheriidae. The postcanine teeth of the 
Dromatheriidae are always strictly sectorial, 
without developed cingulum and with a cutting 
edge, In Dromatbcnwn sylvestre Emmons, 1857, 
from the Late Triassic of the United States, some 
postcanincs seem typically bicuspid: the posterior 
accessory cusp is either smaller than the main 
cusp or almost of the same sixe. The root is 
always double and, contrary to the premolari¬ 
form teeth discovered in Saint-Nicolas-de-Port 
(at least in the forms 1. 2 and 6), there is - no 
constriction between the crown and the root. It 
is interesting to observe that, in Dromatherium , 
these “premolariform 1 teeth are set more poste¬ 
riorly than the tricuspid teeth. Premolariforms 
are not recorded in other species, only known by 
very fragmentary material or by isolated teeth. As 


explained above, the premolariform teeth attri¬ 
buted to Tricuspes sigogneauae by Hahn et al. 
(1994) are here more cautiously referred to 
Cynodontia indet. 

Early mammals 

Morganucodontidae. (Rhaetian and Early 
Liassic of Western Europe, Greenland, China 
and South Africa), Morganucodontidae are 
represented in Saint-Nicolas-de-Port by isolated 
molars of Bracbysostrodon coupatezi Sigogneau- 
Russell, 1983 and Bmchyzostrodm maior Hahn, 
Sigogneau-Russell et Godefroit, 1991. Other taxa 
are also present but have not been described yet, 
In the Morganucodontidae, the premolariform 
teeth present a similar structure as tho.se discove¬ 
red in Saint-Nicolas-de-Port. 
lri Morganucodon Kiihne, 1949 the pre molars are 
formed by two cusps, as in the premolarifotnis 
discovered in Saint-Nicolas-de-Port, Neverthe¬ 
less, the crown is less narrow labio-lingually and 
the anterior side is rounded and sometimes even 
bulbous. The main cusp is more elongated 
antero-posteriorly. A weak cingulum seems 
always present The root is double (Mills 1971: 
Kermack et al 1973; pers. obs,). 

In Megazostrpdou mdnerae Crompton et Jenkins, 
1968, pm2 and PM4 are bicuspid and they seem 
devoid of cingulum. Nevertheless, they clearly 
differ from premolariform teeth discovered in 
Saint-Nicolas-de-Port by their more stocky and 
bulbous appearance (see Crompton 1974, 
figs 4-6). 

In Erythrotherium parr'mgtom Crompton, 1964, 
pm2 and prr>3 resemble the premolariform teeth 
from Saint-Nicolas-de-Port in being bicuspid 
and apparently devoid of cingulum. 
Nevertheless, as in the other Morganucodonti¬ 
dae, rhese teeth look less secrorial and more bul¬ 
bous. 

Kuehneotheriidae. (Rhaetian and Early liassic 
of Western Europe, Greenland and India). 
Theria are represented, in Saint-Nicolas-de-Port, 
by the "Woutersiidae Woutersia Sigogncau- 
RusselJ, 1983 and by other undescribed 
Kuehneotheriidae. Premolars are known in the 
Kuehneotheriidae KuehneotherHutn praecursoris 
Kermack, Kermack et Mussett, 1968. They differ 
from the premolariform teeth discovered in 
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Saint-Nicolas-de-Port by their more elongated 
and more curved main cusp and also by the fre¬ 
quent presence of a small anterior accessory cusp 
and of cingular elements. 

Conclusions 

From the preceding comparisons, it appears that 
the premolariform teeth discovered in Saint- 
Nicolas-dc-Port have evident affinities with the 
cynodonts. In the other groups of reptiles, only 
the pterosaur Eaditnorphadon has dental crowns 
with a similar structure, but with numerous and 
well marked enamel ridges. In the early mam¬ 
mals Morganucodontidae and Kuchncotheriidac, 
the crowns of the premolars arc more bulbous 
and usually possess cingular elements. 

The premolariform tcerh from Saint-Nicolas-de- 
Port do nor show clear diagnostical characters allo¬ 
wing their strict identification at the family level. 
The attribution of several premolariform teeth to 
the species Trirusprs sigogueauite, proposed by 
Hahn et aL (1994), is here regarded as doubtful. 
The absence of preserved mot is particularly deter¬ 
minant. The morphological and morphomecrical 
variability of the crown permits die distinction of 
six “forms’ 1 . This heterogeneity probably reflects 
the presence of several taxa in this material. If dro- 
matheriids had alternating (and continuous) repla¬ 
cements like in Therioherpeton, it can not be 
excluded that premolariform teeth represent, in 
fact, replaced deciduous teeth, which must be 
numerous in the fossil sample. 

GOMPHODONT CYNODONTS 
Family TRAVERSODONTIDAE von Huene, 1936 
Preliminary remarks 

Hopson (1984, 1985) thinks that the 
Traversodontidae represent a paraphyletic group: 
he believes that the ancestry of the family 
Tritylodonridae lies within it. Therefore, the 
Traversodontidae are not striedy monophylcric, 
but rather represent a grade group, On the other 
hand, Battail (1991) recognizes the Traverso¬ 
dontidae as a monophyletic group: the Tritylo- 
dontidae should form the sister-group of the 
Traversodontidae. 


It is interesting to note that the Ttaversodonti- 
dae, known by complete skull material, arc relati¬ 
vely small forms in the late Early Triassic 
(Pflscualgnathus, Andescynodon medium-sized 
forms in the early Middle Triassic {Scalenodon, 
Massetngnatlius...) and large to very large forms in 
the late Middle Triassic and in the early Late 
Triassic ( Exfieretodon, Ischignathus, Scaleno- 
tton!fiid.cs..,). It is therefore rather surprising to 
find, in deposits dated from the very end of the 
Triassic, tiny teeth xvhich, on the basis of their 
structure, seem to be attributable to iraversodon- 
tids. It cannot be excluded, however, that the 
taxonomic position of these forms might he ree¬ 
valuated, should more complete material reveal 
major anatomical differences with the typical, 
well known Traversodontidae. 

Genus Maubeugia n.g. 

Type SPECIES. — Maubeugia lolhtlringica n.sp. 

Derivatio NOMINIS. — Dcdicaced to Dr. P.-L. 
Maubeuge, for his contribution to the knowledge of 
the geology and palaeontology of the Lorraine area 
and lor his active participation in the exploration of 
ilic quarry of Saint-Nicolas-de-Port. 

DIAGNOSIS. — As for the only currently recognized 
species Maubeugia lotharingica n.sp. 

Discussion 
See below. 

Maubeugid lothdringicd n.sp. 

(Figs 24, 25) 

HOLOTYPE. — IRSNB Rl 72, a left upper postcanine, 
with its root nearly completely preserved. 

DERIVATIO NOMINIS. — lotbaringicus, -a , -um 
(lat.) = from Lorraine (north-eastern France), 

LOCUS TYPICUS. — Quarry at Rosieres-aux-Salines, 
region of Saint-Nicolas-de-Port (Meurthe-er-Moselle, 
France). 

Stratum TYPICUM. — “Rhaetian” sandstones. Upper 
Triassic. 

DIAGNOSIS. — Traversodontidae known by only one 
upper postcanine tooth, with the following characters: 
crown very small (width = 0.80 mm) with an ovoid 
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outline in occlusal view (ratio “kngch/width” of the 
crown - 0.80); labial side longer, bur less convex than 
the lingual side. Main labial cusp somewhat higher 
than the lingual one. Transverse ridge set behind the 
middle of rhe crown, but not merged with the poste¬ 
rior cingulum; .interior basin consequently larger than 
rhe posterior has in. Well developed central cusp on 
rhe transverse ridge, close to the labial main cusp and 
separated from tnc lingual cusp by an embayment. 
Large antero-labtal accessory cusp connected to the 
main labial cusp by a prominent ridge. Both anterior 
and posterior "cingula” very low and very poorly 
expressed. 

Description 

Orientation 

The orientation of 1RSNB R172 proposed here is 
mainly based on comparisons with the upper 
posreanines of Scalenodon ebarigi Crompton, 
1972 and Boreagpmphodonjeffertoni Sues el Olsen, 
1990, which closely resemble this' tooth. In the 
Traversodontidae, the upper postcanincs are clear¬ 
ly wider (labio-lingually) than long (mesio- 
distally). As in advanced Traversodontidae, the 
transverse ridge of IRSNB R172 is set behind the 
middle of rhe tooth and the anterior basin is 
Therefore better developed than rhe posterior one. 
The buccal side is longer and less convex than the 
lingual side. A tall accessory Cusp is set on the 
anrero-labiai margin of the crown. Thus, IRSNB 
R172 is a left upper postcanine. 

Measurements 

Length of the crown (= maximum mesio-distal 
diameter) = 0.65 mm; width of the crown 
(= maximum labio-Iingual diameter) = 0.80 mm. 

Crown 

In occlusal view, the crown is subovoid in out¬ 
line, wider than long (the ratio “length/width” of 
the crown = 0.S1). The labial border is longer, 
but less convex than the lingual one; the anterior 
border is more convex than the posterior one. 
Three cusps are arranged to form a transverse 
row. The lingual cusp seems the widest and the 
central cusp is by far the smallest. The central 
cusp is closer to the labial cusp. The three main 
cusps are connected together by a transverse- 
ridge. This ridge is set in a posterior position, 
behind the middle of the crown. A very large 
accessory cusp, nearly as wide as the labial cusp, 


is set on the antero-labial margin of the crown. 
The edges of both the main and the accessory 
labial cusps' form a continuous ridge, parallel to 
the labial side of the Crown. Very low ridges, res¬ 
pectively parallel to the anterior and the poste¬ 
rior margins of the Crown, connect, on one hand, 
the accessory labial to the lingual cusps and, on 
the other hand, the main labial to the lingual 
cusps. A wide anterior basin is surrounded by the 
lingual side of the accessory labial cusp, by the 
antero-lingual side of the main labial cusp, by 
the anterior side of the central cusp and by the 
antcTO-labial side of the lingual cusp. A smaller 
and less well defined posterior basin occupies a 
corresponding position behind the transverse 
ridge: it is Surrounded by the poxtcro-Iingual side 
of the main labial cusp, by rhe posterior side of 
rhe central cuSp and by the postern-labial side of 
the lingual cusp. 

In labial view, the main and the accessory labial 
cusps are separated from each other by a shallow 
indentation. The accessory cusp is somewhat 
lower than the main one. Their apices are very 
rounded. At the level of their junction, the ante¬ 
rior side of rhe crown forms a very small basin. 
T he crown is separated from the root by a well 
marked constriction. 

In lingual view, the lingual cusp seems lower 
than the main labial cusp, and its apex seems less 
rounded. At the base of the crown, a small, ellip¬ 
tical and deep depression can be observed. This 
is probably due to post-mortem distortion of the 
specimen. 

In anterior view, the crown has a bell-mouthed 
outline. Both labial and Ungual sides are convex 
dorso-ventrally; the lingual wall is somewhat 
more convex than the labial one. The main labial 
cusp is the highest. It is connected to die central 
cusp by a prominent ridge with anterior wall 
nearly vertical. The central cusp is separated 
from the lingual cusp by a rather deep indenta¬ 
tion. The transverse ridge passes on the labial 
Side of the lingual.cusp. The crest connecting the 
accessory labial cusp to the lingual cusp (“ante¬ 
rior cingulum”) is quite low and forms tiny 
undulations. The constriction between the 
crown and the root is very dearly marked. 

In posterior view, the posterior wall of the por¬ 
tion of rhe transverse ridge connecting the labial 
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and the central cusps is less vertical than the 
anterior wall. The ridge connecting the main 
labial and the lingual cusps (“posterior cingu¬ 
lum”) is very low and not very developed. 

Root 

The tip of the root is broken. Complete, the root 
was probably much higher than the crowm In 
lingual view, it is subrectangular in shape: its 
anterior and posterior sides' are straight and near¬ 
ly parallel. In anterior view, the root is gently 
tapering to the tip. The posterior border is more 
oblique than the anterior one. 

Discussion 

The morphology of the upper postcanines is very 
variable in the Traversodontidae: therefore, they 
are very useful to establish the phylogenetical 
relationships of the different genera within this 


family (Battail 1989). Thus, it is interesting to 
compare IRSNB R172 with the upper post¬ 
canines in currently known traversodonts. 

Pascualgmnhus Bonaparte, 1966 
Andescynodon Bonaparte, 1969 
Rusconiodou Bonaparte, 1970 
(Lower Triassic of Argentina) 

The upper postcanines of these small and primi¬ 
tive Traversodontidae share several plesiomorphic 
characters (Battail 1989). Contrary to IRSNB 
R172, the transverse ridge connecting the labial 
and the lingual cusps is set anteriorly, in the 
anterior part of the crown. The posterior basin is 
consequently larger than the anterior one. There 
is no trace of central cusp. An accessory cusp is 
present, posteriorly to the main labial cusp. Both 
the anterior and the posterior cingula are well 
developed. 



Fig 24. — IRSNB R172, left upper postcanine of Maubeugia lolharingica, from the Late Triassic of Saint-Nicolas-de-Port. A, stereo¬ 
photographs; B, occlusal view; C, labial view; D, lingual view; E, anterior view; F, posterior view. Scale bar: 1 mm. 
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Scalenodon Crompton, 1955 

(Middle Triassic of Tanzania, Zambia and ? 

Russia) 

The different species in the genus Scalenodon 
(sensu Bartail 1991) differ mainly from each 
orher in rhe strucrure of their posrcanine teeth. 
The differences obsetved in rhe Tanzanian spe¬ 
cies are summarized by Crompton (1972, 
table 1). The transverse ridge is always set poste¬ 
riorly, behind the middle of the crown, like in 
1RSNB R172. The anterior basin is therefore 
much larger than the posterior basin. In several 
species, the transvetse ridge, quite posteriorly set, 
merges with the posterior cingulum and the pos¬ 
terior basin is consequently lost- Except in 
Scalenodon charigi Crompton, 1972, the trans¬ 
verse ridge supports a well developed central 
cusp. The anterior and posterior cingula are 


more or less developed in the different species of 
Scalenodon. Antero-labial and/or antero-lingual 
accessory cusps are occasionally present. The 
upper postcanines of Scalenodon differ from 
IRSNB R172 in several details, The crown, 
much larger, is always proportionally wider. The 
labial side is usually more convex than rhe lin¬ 
gual one. The central cusp is set more lingually: 
it is connected to rhe lingual cusp by a promi¬ 
nent ridge and separated from rhe labial cusp by 
a deep embayment. 

Afassetognathus Romer, 1967 
(Middle Triassic of Argentina) 

In Massetognathus, the transverse ridge is set quite 
posteriorly and merges with rhe posterior cingu¬ 
lum; ir supports a central cusp, close to the lin¬ 
gual cusp. The posterior basin is consequently 


ml 


ml 




Fig. 25. — IRSNB R172, left upper postcanine of Maubeugia lotharingica, from the Late Triassic of Saint-Nicoias-de-Port. A, occlusal 
view; B, labial view; C, lingual view; D, anterior view; E, posterior view, ab, anterior basin; al, antero-iabial cusp; c, centrai cusp; 
L, linguai cusp; ml, main labial cusp; pb, posterior basin; tr, transverse ridge. Scale bar: 1 mm. 
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lost, but the anterior basin is enlarged. A large 
accessory cusp is set anteriorly and slightly lin- 
gually to rhe labial main cusp. The lingual wall of 
the crown looks therefore oblique. The labial side 
of rhe crown is very convex antero-poSteriorly. 

Traversoclon von Huene, 1936 
(Upper IViassic of Brazil) 

In this latge Traversodontidae, the upper postca¬ 
nines are proportionally much wider than in 
IRSNB 28114/113. The transverse ridge connec¬ 
ting the labial and the lingual cusps is set behind 
the middle of the crown and the anterior basin is 
somewhat larger than the posterior one. 
Contrary to IRSNB 28114/113, the lingual cusp 
is much higher than the labial one and there is 
neither central cusp nor accessory cusp. 

Gornpbodomosilchus von Huene, 1928 
(Upper Triassic of Brazil) 

In this genus, the transverse ridge connecting the 
lingual and the labial main cusps forms the pos¬ 
terior wall of the crown and is devoid of central 
cusp. A labial and a lingual accessory cusps are 
set on the anterior margin of the crown and 
connected to the corresponding main cusp by a 
low ridge. The labial cusps are clearly set more 
anteriorly than the lingual ones. The anterior 
basin surrounded by these four cusps is particu¬ 
larly enlarged, but not very deep. 

Exaeretodon Cabrera, 1943 

(Upper Triassic of Argentina, Brazil and India) 

Iscbignathus Bonaparte, 1963 

(Upper Triassic of Argentina) 

The upper posteamnes of these large Traverso¬ 
dontidae are formed by two main cusps connec¬ 
ted by a low posterior transverse ridge, concave 
posteriorly and oblique. The main labial cusp is 
set much more anteriorly than the main lingual 
cusp. An accessory lingual cusp is set in front of 
the main lingual cusp. An accessory labial cusp 
forms an interior lobe accommodated in the 
posterior concavity of the anterior adjacent 
tooth. Therefore, the crown of the upper postca¬ 
nines has, in occlusal view, a characteristic geni¬ 
culate outline- An accessory posterior cusp can 
occasionally be developed. The central cusp is 
apparently absent. The anterior basin is more or 


less enlarged in the different species. 

Arctatntversodon Sues, Hopson et Shubin, 1992 
(Upper Triassic of Canada) 

The upper postcanines of this large Traverso¬ 
dontidae are very large and very compressed 
mesio-disrally. *1 he transverse ridge connecting 
the labial and the lingual cusps forms the poste¬ 
rior wall of the Crown and Supports a prominent 
central cusp. It is close to the lingual cusp and 
separated from the labial cusp by a deep embay- 
ment. There is no anterior accessory cusp. The 
anterior cingulum is well developed. 

Mkroscalenodon Hahn, Lepage et Wouters, 1988 
(Upper Triassic of Belgium) 

The upper postcanines of Microiraleriudon are, as 
IRSNB R172, very small. The crown is vefy 
compressed mesio-distally and its morphology is 
quite simple; a large lingual cusp and a small 
labial cusp are connected by a transverse ridge 
forming the posterior wall of the crown, without 
central cusp, accessory cusp and anterior cingu¬ 
lum. 

Boreogomphadon Sues et Olsen, 1990 
(Upper Triassic of the USA) 

The upper postcanines of this genus closely 
resemble IRSNB R172. They are very small, less 
than 3 mm wide. The labial side is longer and 
less convex than the lingual one. The transverse 
ridge, set behind rhe middle of the crown, sup¬ 
ports a well developed central cusp, A large 
anrero-labial accessory cusp is connected to the 
main labial cusp by a prominent ridge. The ante¬ 
rior ridge ("anterior cingulum") connecting rhe 
accessory labial cusp to the lingual cusp is very 
low and poorly developed. Nevertheless, they 
differ in several details. The crown is proportio¬ 
nally wider in Boreogomphodtm. The transverse 
ridge is set more posteriorly and the posterior 
basin is consequently lost. The central cusp is 
close to the lingual cusp and separated from the 
labial cusp by a deep embayment. 

From these detailed comparisons with the upper 
postcanines in the different genera of 
Traversodontidae, it appears that IRSNB R172 
shows an original set of morphological characters 
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justifying its attribution to a separate new genus: 

— The crown is ovoid in occlusal view and not 
very compressed mesio-distally. 

— The transverse ridge is set behind the middle of 
the crown, but does not participate in the poste¬ 
rior wall of the crown. The anterior basin is lar¬ 
ger than the posterior basin. 

— The transverse ridge supports a well developed 
central cusp, close to the labial cusp and separa¬ 
ted from the lingual cusp by a deep embayment. 

— The antero-labial accessory cusp is particularly 
well developed and connected to the main labial 
cusp by a prominent ridge. 

— The tooth is very small. 

In the structure of its upper postcanines, Mau- 
beugia more closely resembles Scalenodon and 
Boreognmphodon than any other taxon. Figure 26 
illustrates the possible phylogenetic relationships 
between the different genera of Traversodonti- 
dae. Although discovered in Late Triassic out¬ 


crops, Maubeugia looks, in the structure of its 
upper postcanines, rather “primitive”. This cla- 
dogram, modified from BattaiJ (1989, fig. 128), 
only reflects the modifications in the structure of 
the upper postcanines and is, therefore, very res¬ 
trictive. A more definitive assessment of the phy- 
logeny of the Traversodontidae must await an 
analysis of the whole skeleton in these gompho- 
dont cynodonts. 

Genus Roseria n.g. 

Type SPECIES. -— Rosieria delsatei n.sp. 

DeriVATIO NOMINIS. — From the type locality 
Rosi£res-a ux-Salincs. 

DIAGNOSIS, -— As for the only currently recognized 
species Rosieria delsatei n.sp. 

Discussion 

See under Rosieria delsatei n.sp. 


Microscalenodon 



Fig 26. — Possible phylogeny of the Traversodontidae, following the modifications of the structure of their upper postcaninos (alter 
Battail 1989, modilied). 1. upper postcanines mainly formed by one main lingual cusp and one mam labial cusp, connected together 
by a transverse ridge; presence of cinguta In front of and behind fhe transverse ridge; presence of one postero-labial accessory 
cusp. 2, disparilion of fhe postero-labial accessory cusp; transverse ridge sei behind fhe middle of the crown. 3, formation of a basin 
in front of fhe (mnsverse ridge; apparition of one antero-labial accessory cusp. A central cusp connected to the main labial cusp. 
5, central cusp connected to the lingual cusp. 6, transverse ridge merging with the posterior cingulum. 7, antero-labial accessory 
cusp displaced medially. 8, upper postcanines very compressed mesio-distally 9, development of a centra! basin; apparition of one 
antero-lingual accessory cusp. 10, transverse ridge concave backwards; geniculate outline of the upper postcanines. 
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Rosieria delsatei n.sp. 

(Figs 27, 28) 

HOLOTYi'E. •— IRSNB R173, an upper left post¬ 
canine, root not preserved. 

DerivatiO NOMINIS. — Dedicated in honour to 
Dr. D. Debate, for his active palaeontological 
field-work in Lorraine and adjacent areas. 

LOCUS TYl’lCUS. — Quarry at Rosieres-aux-Salines, 
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 
France). 

STRATUM rYPICUM. — “Rhaetian” sandstones. Upper 
Triassic. 

Diagnosis. —Travcrsodontidac known by one upper 
postcanine tooth, with the following characters: 
crown very small (width = 1,22 mm) with a subrec- 
tangular outline, in occlusal view (ratio 
“lcngth/widib” of the crown - 2.2); labial side straight 
and lingual side convex. Main lingual cusp much 
higher than the labial one. Transverse ridge set behind 


the middle of the crown: it docs not participate in the 
posterior wall of the crown; anterior basin conse¬ 
quently much larger than the posterior basin. No cen¬ 
tral cusp on the transverse ridge. Small antcro-labial 
accessory cusp connected to the main labial cusp by a 
prominent ridge. Both anterior and posterior cingula 
not developed. 

Description 

Orientation 

The orientation of IRSNB R173 proposed here 
is mainly based on the presence of an accessory 
cusp, assumed to be set in antcro-labial position, 
as in rhe advanced Traver.sodonridae (see Battail 
1989, Fig. 123). If this orientation is correct, the 
lingual side of the crown is more convex than rhe 
labial one, as in. most Traversodontidae, and the 
lingual cusp is clearly higher than the labial one, 
as in Tmversodon von Huene, 1936, Scalenodon 
angustifrotis (Parrington, 1946), or Micro- 
scalenodon Hahn, Lepage et Woucers, 1988. 



Fie. 27. — IRSNB R173, left upper postcanine of Rosieria delsatei, from the Late Triassic of Saint-Nicolas-de-Port. A, stereophoto¬ 
graphs, occlusal view; B, labial view; C, anterior view; D, posterior view; E, lingual view. Scale bar: 1 mm. 


610 


GEODIVERSITAS • 1997 • 19(3) 




Late Triassic cynodonts from Saint-Nicolas-de-Pon 


Moreover, the transverse ridge is set behind the 
middle part of the crown, as in all advanced 
Travcrsodontidae. Thus, IRSNB R173 is a left 
upper postcaninc. 

Measurements 

Length of the crown = 0.55 mm; width of the 
crown = 1.22 mm. 

Crown 

The crown of IRSNB R173 is very small. In 
occlusal view, it is elongated (rario 
“length/widrh” of the crown = 0.d5) and subrec- 
tangular in outline. The labial border is nearly 
straight, whereas rhe lingual border is very 
convex. Both the anterior and posterior borders 
are slightly concave and nearly parallel. The 
crown is formed by two main cusps connected 
by a cutting Transverse ridge. The main lingual 
cusp is much larger than rhe labial one. The 
transverse ridge is ser behind the middle of the 


crown and does not support any cenrral cusp, 
This ridge delimits a large anrerior basin and a 
small posterior basin. A small antcro-iabial cusp 
is connecred to the main labial cusp. 

In labial view, the main and die accessory labial 
cusps are connected by a high ridge: their limit is 
not clear. The main labial cusp Is clearly higher 
than the accessory one. Their apex is very roun¬ 
ded. 

In lingual view, rhe lingual cusp has a piriform 
outline. Its base is very broad and both its ante¬ 
rior and posterior borders are sigmoid. Its apex is 
rounded. 

In anterior view, borh the labial and lingual bor¬ 
ders of the crown ate very convex. The lingual 
cusp is much wider and higher than the main 
labial cusp. The Transverse ridge connecting these 
cusps is very high and its anterior wall is not as 
vertical as the posrerior one. The anterior basin is 
not limited by an anterior cingulum. 

In posterior view, the posterior wall of the rrans- 


ml 



Fig. 28. — IRSNB R173, left upper postcanine of Rosieria delsatei, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal view; 
B, labial view; C, lingual view; D, anterior view; E, posterior view, ab, anterior basin; al, antero-labial cusp; L, lingual cusp; ml, main 
labial cusp; pb, posterior basin; tr, transverse ridge. Scale bar: 1 mm. 
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verse ridge connecting the lingual and the main 
labial cusps is nearly vertical. The posterior 
basin, very poorly developed, forms a small 
depression at the level of the junction between 
the lingual and the labial cusps; it is not limited 
posteriorly by a posterior cingulum. A constric¬ 
tion delimits the crown and the root. 

Root 

The root is not preserved in 1RSNB R173. 
Discussion 

1RSNB Rl 73 differs from IRSNB R172, referred 
to the new spedes Maubeugia lotharingica , in its 
proportionally wider outline, in its lingual cusp 
much higher than its main labial cusp and in lack¬ 
ing a central cusp. Moreover, the antero-labial 
accessory cusp is clearly less developed than in 
the latter: however, the development of this cusp 
is highly variable in the tooth row of the 
Travcrsodontidae (see Crompton 1972). 
it resembles IRSNB R406, discovered in the 
Rhaetian of Habay-la-Vieille and referred to 
Microscalenodon nanus Hahn, Lepage ft Wouiers, 
1988, in its small size, in its proportionally wide 
crown, in its lingual cusp much higher than its 
labial cusp and in lacking a central cusp. It dif¬ 
fers from the latter in retaining a small posterior 
basin and an antero-labial accessory cusp. 

IRSNB R173 resembles the upper postcanine 
teeth o i Realenodon angustifrons (Parrington, 
1946), from the Middle Triassic of Tanzania, in 
the elongated outline of its crown, in its lingual 
cusp clearly higher than its labial one, in the pre¬ 
sence of an antero-labial accessory cusp, in its 
transverse ridge set posteriorly, behind the mid¬ 
dle of the crown, and in retaining a small poste¬ 
rior basin. It difters. however, from the latter in 
its smaller size and in lacking a central cusp as 
well as a ringulum. 

The new tooth from Saint-Nicolas-de-Porr 
resembles the upper postcanines of Traversodon 
von Huene, 1936 in its lingual cusp much higher 
than its labial cusp, in the absence of accessory 
cusp and in the presence of a posterior basin dis¬ 
tinctly smaller than the anterior one. It differs in 
its smaller size and in the presence of a well deve¬ 
loped antero-labial accessory cusp, absent in 
Traversodon. Moreover, the transverse ridge seems 


set more posteriorly in IRSNB R173. 

Contrary to the upper postcanine teeth of 
Massetognathus Romer, 1967, Gomphodonto- 
suebus von Huene, 1928, Iscbignathm Bonaparte, 
1963, Exaeretodon Cabrera, 1943, Boreogompbo- 
don Sues et Olsen, 1990 and Arctotraversodon 
Sues, Hopson et Shubin, 1992, the transverse 
ridge of IRSNB Rl73 does not form rhe poste¬ 
rior wall of the Crown and the anterior basin is 
consctjuently less enlarged than in the former 
genera. 

In conclusion, the crown of 1R.SNB R173 pre¬ 
sents an original set of characters justifying its 
attribution to a new genus of Traversodontidae: 
Rosieria , Figure 26 shows that the upper postca¬ 
nines of Roseria can easily be. derived from those 
of Traversodon bv simple addition of an antero- 
labial accessory cusp and by slight backwards 
movement of (he transverse ridge. In the .Same 
way, the postcanine teeth of Scalenodon and 
Maubeugia can he derived from those of Rosieria, 
by doubling of the lingual or the labial cusp, res¬ 
pectively. 


Genus aff. Roseria 
(Figs 29, 30) 

MATERIA!. EXAMINED. — Specimen discovered in 
Saini-Nicolas-de-Port: IRSNB R174, a left upper 
postcaninc. 

Description 

Orientation 

As in IRSNB R173. 

Measurements 

Length of the crown = 0.65 mm; width of the 
crown = 1.05 mm. 

Crown 

In occlusal view, the crown is very elongated 
lahio-lingually (ratio “length/width” of the 
crow = 0.62) and subelliptical in outline. The 
lingual border is more convex than the labial one 
and the anterior border, much more convex than 
the posterior one: the latter is nearly perfectly 
straight. The crown is formed by two cusps 
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connected together by a transverse ridge. The 
lingual cusp is much larger rhan the labial one. 
The transverse ridge is relatively low, in the 
middle of the crown. It is set behind the middle 
of the crown and does not support any central 
cusp. This transverse ridge delimits a small poste¬ 
rior basin and a larger anterior basin. The poste¬ 
rior basin is limited posteriorly by a low, poorly 
developed and straight posterior cingulum. The 
anterior cingulum limiting the anterior basin is 
very poorly expressed, too, but very convex. 
There is no evidence of an accessory cusp. 


In lingual view, the lingual cusp has a piriform 
outline: its base is broad and its apex rounded. 
Its anterior border is slightly concave, but its pos¬ 
terior border is nearly .straight. There is no clear 
constriction between rhe crown and the root. 

In labial view, the labial cusp has a triangular 
outline: both its anterior and posterior borders 
are nearly straight: Its posterior border is more 
obliejue than its anterior border. Its apex is rather 
rounded. 

In anterior view, the lingual cusp is much wider 
and somewhat higher than the labial one. The 



Fig. 29. — IRSNB R174, left upper postcanine ot att. Rosiena, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal view, B 
labial view; C, lingual view; D, anterior view; E, posterior view. Scale bar; 1 mm. 
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transverse ridge forms a deep notch, at the level 
of the junction between these cusps. The slope of 
the anterior wall ol the transverse ridge is not 
very marked. The anterior cingulum is very low. 
In posterior view, the posterior basin looks very 
small. The posterior wall of the transverse ridge 
is more vertical than the anterior one. The poste¬ 
rior cingulum is very short and very low. 

Root 

The root of IRSNB R174 is robust, but very ero¬ 
ded. It was at least 1.5 times as high as the 
crown. In lingual view, it has a semiellipticaJ out¬ 
line. Its vertical axis is oblique, set at an angle of 
about 30° with the vertical axis of the crown. Its 
anterior side is more convex than its posterior 
one. In anterior view, the root has a triangular 
outline. Roth its labial and lingual sides are 
slightly convex. The lingual side is longer than 
the labial one. The tip of the root is very roun¬ 
ded and set at the level of the junction between 
the cusps of the crown. 


Discussion 

IRSNB R174 is reminiscenr of IRSNB RI73, 
referred to the newly defmed species Rosieria del- 
satei , in its small and elongated crown, in its lin¬ 
gual cusp larger and higher than its labial one, in 
its transvase ridge set behind the middle of the 
crown, without central cusp, and in the retention 
of a small posterior basin. It differs mainly in the 
absence of a small antcro-lahial accessory cusp. In 
this character, it rather resembles Tnivcrsodon. 
However, the. absence of this accessory cusp on an 
isolated tooth is, in advanced Traversodontidae, a 
negative character without actual phylogenecical 
significance. In Scalenodtm, for example, the deve¬ 
lopment of the anterior accessory cusps and of 
the cingula is variable within the dental row of a 
same animal (see Crompton 1972). For this rea¬ 
son, it cannot be excluded that IRSNB R174 
belongs to the same species or, at least, to the 
same genus as IRSNB R173. That is the reason 
why the former postcanine is provisionally refer¬ 
red to aff. Rosieria , waiting for further evidence. 



L 


Fig. 30. - IRSNB R174, left upper postcanine of aff. Rosieria, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal view; B, 
labial view; C, lingual view; D, anterior view; E, posterior view, ab, anterior basin; L, lingual cusp; I, labial cusp; pb, posterior basin; 
tr, transverse ridge. Scale bar: 1 mm. 
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Genus aff. Microscalenodon 
(Figs 31, 32) 

MATERIAL examined. — Specimen discovered in 
Saint-NicoIas-de-Port: IRSNB R175, a left upper 
postcanine. 

Description 

Orientation 

See Hahn, Lepage & Wouters 1988. 
Measurements 

Length of the crown: 0.58 mm; width of the 
crown: 1.15 mm. 

Crown 

In occlusal view, the crown is proportionally very 
wide (ratio “length/width” of the crown = 0.5) 
and subrectangular in outline. The labial border 
is shorter and more convex than the lingual one, 
which is an unusual character in the 
Traversodontidae. The posterior border is perfect¬ 
ly straight and the anterior border, somewhat 
convex. The morphology of the crown is quite 


simple: two cusps connected together by very 
poorly developed anterior and posterior ridges 
(“cingula"). The lingual cusp is by far the largest; 
the labial cusp is very short antcro-postcriorly, 
but rather elongated labio-lingually. The ridges 
delimit a large central basin. There is no evi¬ 
dence ol a transverse ridge: it is merged probably 
with the posterior ridge, forming the posterior 
wall of the crown. There is neither central nor 
accessory Cusps. 

In lingual view, the lingual cusp is not very high 
and has a piriform outline: its base is large 
antero-postcrioly and its apex is very rounded. 

In labial view, the labial cusp is very low and tri¬ 
angular in outline. It clearly slopes towards the 
anterior side. Its apex is rounded, too. 

In anterior view, the lingual cusp is distinctly 
higher than the labial cusp. The anterior ridge is 
nearly non-existent. The central basin gently 
slopes Irom the posterior wall to the anterior 
base ol the crown. 

In posterior view, the posterior ridge is clearly 
higher than the anterior one and forms the pos¬ 
terior wall of the crown. 



Fig. 31. — IRSNB R175, left upper postcanine of aff. Microscalenodon, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal 
view; B, labial view; C, lingual view; D, anterior view; E, posterior view. Scale bar: 1 mm. 
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Fig. 32. — IRSNB R175, left upper postcanine of aff. Microscalenodon, from the Late Triassic of Saint-Nicolas-de-Port, A, occlusal 
view; B, labial view; C, lingual view; D, anterior view; E, posterior view. cb. central basin; L, lingual cusp; I. labial cusp. Scale bar: 
1 mm. 


Root 

The root is not preserved in this specimen. 
Discussion 

IRSNB R175 resembles Microscalenodon nanus 
Hahn, Lepage et Wouters, 1988 in the quite 
simple structure of its crown, without transverse 
ridge, central and accessory cusps. Moreover, the 
anterior and the posterior sides of the crown are 
nearly parallel, the lingual cusp is very rounded 
and the central basin gently slopes from the pos¬ 
terior wall to the anterior base of the crown. It 
differs from IRSNB R406, the holotype and only 
upper postcanine currently referred to 
Microscalenodon nanus, in its crown proportion¬ 
ally lower, in its labial cusp less developed and in 
lacking an extended wear facer on its occlusal 
side. In the current state of our knowledge, for 
want of material, we cannot form a correct esti¬ 
mate of the dental variation within the species 
Microscalenodon nanus. That is the reason why 
IRSNB R175 is tentatively referred to aff. Micro¬ 
scalenodon. 


Family TRAVERSODONTIDAE, gen. and sp. indet. 

(Figs 33, 34) 

MATERIAL examined. — Specimen discovered in 
Saint-Nicolas-de-Port: IRSNB R176, a left lower 
postcanine. 

Description 

Orientation 

In the Traversodontidae, the lower postcanines 
are formed by a transverse ridge supporting two 
main cusps on the anterior half of the crown and 
bv a low basin on the posterior half of the crown. 
The labial main cusp is usually higher than the 
lingual one. 

Measurements 

Length of the crown = 1.32 mm; width of the 
crown =1.13 mm. 

Crown 

In occlusal view, the crown has a subtrapezoidal 
outline. It is proportionally longer than wide: the 


616 


GEODIVERSITAS • 1997 • 19 (3) 



Late Tnassic cynodonts from Saint-NicoIas-de-Port 


ratio “length/width” of the crown = 1.17. The 
posterior half of the labial border and the poste¬ 
rior border are very convex. The lingual border is 
nearly perfectly straight. The anterior border is 
slightly concave and very oblique. The anterior 
half of the crown is formed by two large cusps 
connected together by an anterior transverse 
ridge. The labial cusp is much longer (mesio- 
distally), but somewhat less wide (labio-lingually) 
than the lingual cusp. In front of the transverse 
ridge, the labial cusp bears a poorly' developed 
swelling. A tiny anterior depression is limited by 
the anterior wall of the transverse ridge and by 
the lingual side of the anterior swelling of the 


labial cusp The posterior half of the crown 
forms a talon, not very large and distinctly narro¬ 
wer than the anterior part of the crown. The pos¬ 
terior talon forms a central valley elongated 
antero-posteriorly and surrounded by a ridge 
which bears a broad lingual accessory cusp, 
adjoining the main lingual cusp. 

In anterior view, the crown has a hell-shaped 
outline. The labial cusp is distinctly higher than 
the lingual cusp. The transverse ridge connecting 
these cusps is not very high. The anterior depres¬ 
sion has a triangular outline. The crown and the 
root are separated by a well marked constriction. 
In posterior view, the central vallcy r of the poste- 



Fig. 33. — IRSNB R176, left lower postcanine of Traversodontidae indet., from the Late Triassic of Saint-Nicolas-de-Port. A, stereo¬ 
photographs, occlusal view; B, labial view, C, lingual view; D, anterior view; E, posterior view. Scale bar; 1 mm. 
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rior talon gently slopes from the transverse ridge Root 

to the posterior wall of the crown. The posterior The tip of the root is broken. At the level of the 
portion of the ridge surrounding the valley is fracture, the root has, in basal view, an ovoid 
particularly low. outline. Its anterior border is shorter, but more 

In labial view, the large labial cusp has a triangu- convex than its posterior border; its lingual bor- 
lar outline. It is broader than high. Its anterior der is more convex than its labial border. The 
border is convex; its posterior border is shorter pulpal canal is very small and rounded, 
and straight. Therefore, this cusp somewhat 
slopes backwards. Its apex is very eroded. The DISCUSSION 

lingual part of the talon looks proportionally IRSNB R176 has the typical traversodont pat- 
very short. The crown is separated from the root tern of a transverse ridge supporting two main 
by a well marked constriction, as in anterior cusps on the anterior half of the crown and a 
view. narrower talon on its posterior half. If the upper 

In lingual view, the main and the accessory lin- postcanines are very variable and, thus, phylo- 
gual cusps are so closely united and their apex are genetically useful in the Traversodontidae, the 
so eroded that they form a quasi-continuous and lower postcanines are much more Constant and 
straight ridge which slopes obliquely downwards less diagnostical. 

from the main to the accessory cusp. The anterior The lower postcanines of the primitive 
swelling of the labial cusp lies in front of the level Traversodontidae Pascualgnathus Bonaparte, 
of the anterior border of the main lingual cusp. 1966 and Andescynodon, Bonaparte, 1969 differ 



Fig. 34. — IRSNB R176, left lower postcanine of Traversodontidae ind., from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal 
view; B, labial view; C, lingual view; D, anterior view; E, posterior view, ad, anterior depression; aL, accessory lingual cusp; I, labial 
cusp; mL, main lingual cusp; ta, talonid; tr, transverse ridge. Scale bar: 1 mm. 
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from IRSNB R176 in the presence of a posrero- 
labial accessory cusp, connected to the main 
labial cusp by a low ridge, and in the lack of a 
postero-lingual accessory cusp on the talon of 
their crown. Aloreover, the posterior basin is 
more enlarged than in the latter. There is no 
trace of anterior .swelling on the anterior side of 
the main labiaJ cusp. 

In the lower postcanincs of Scalenodon 
Crompton, 1955, a small accessory cusp, equiva¬ 
lent to the anterior swelling of the labial cusp 
observed in IRSNB R176, is developed on the 
antero-labial side of the crown. However, a pos¬ 
terior accessory cusp is presenr on the labial side 
of rhe talon, rather than on the lingual side, as in 
IRSNB R176, iMoreover, the posterior basin is 
more enlarged than in the latter. 

In Massetognathus Rotifer, 1967, the posterior 
talon is lower and its basin is more enlarged than 
in IRSNB R176. Both the labial and lingual 
ridges of the talon are crenulated, but there is 
neirher well developed posterior accessory cusp 
nor anterior swelling of the labial cusp. 

The lower postcanines of Gomphodontosuchus 
von Huene, 1928, Exaeretodon Cabrera, 1943, 
Ischignathus Bonaparte, 1963 and Scalenodon- 
toidcs Crompton et Ellenberger, 1957 differ from 
IRSNB RI76 in possessing the following derived 
characters: 

— The lingual cusp is distinctly inclined oblique¬ 
ly backwards. 

- The labial cusp is broader than the lingual 
cusp. 

- Except in Ischignathus , the labial cusp is set 
anteriorly with respect to the lingual cusp. 

— There are two accessory cusps: a postero- 
lingual one and a postero-labial one. 

The lower postcanine referred to Microscdlenodon 
tuinus Hahn, Lepage et Wouters, 1988 resembles 
IRSNB R176 in its very small size and in the 
proportions of its main cusps. Nevertheless, an 
accessory cusp is developed on the postero-labial 
side of the crown, the talon and the posterior 
basin are distinctly more developed and the labial 
cusp does not beat any anterior swelling. 

From these comparisons with the lower post¬ 
canines in the different genera of Traversodonti- 


dae, it can be concluded that IRSNB R176 shows 
an original set of morphological characters; 

— The antero-labial cusp is longer (mesio-distal- 
Iv) but less wide (labio-lingually) than the antero- 
li ngual cusp. 

— The antero-labial cusp supports an anterior 
swelling. 

— There is a broad postero-lingual accessory cusp. 

— The talon is noc very enlarged: ir forms a cen¬ 
tral valley elongated antero-posteriorly. 

— The tooth is very small. 

In the absence of more complete material, corres¬ 
pondences with the genera Maubeugia and 
Rosieria, defined on isolated upper postcanines 
from the same locality, are impossible to esta¬ 
blish. That is the reason why IRSNB R176 is 
referred to Traversodontidae indet. 


Family aff. TRAVERSODONTIDAE, 
gen. and sp. indet. 

(Figs 35, 36) 

MATERIAL examined. — Specimen discovered in 
Sainr-Nicolas-de-Port: IRSNB R177- 

Description 

Orientation 

IRSNB R177 shows morphological affinities 
with the upper postcanines of the Traverso¬ 
dontidae (see discussion). The marked slope of 
the main cusps permits to distinguish the ante¬ 
rior and posterior sides of the crown. If the inter¬ 
pretation proposed here is correct, the small 
accessory cusp would he set on the antero-labial 
border of the crown, as in advanced 
Traversodontidae. Therefore, it is identified as a 
right upper postcanine. 

Measurements 

Length of rhe crown = 1.39 mm; width of the 
crown =1.5 mm. 

Crown 

In occlusal view, the crown of IRSNB R177 is 
subtrapezoidal and very elongated antero-poste¬ 
riorly: the ratio “length/width” of the crown is 
0.93. The lingual border is long and very convex; 
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the labial one is shorter and xlighrly concave. Both 
the anterior and posterior borders are nearly 
straight and oblique: the posterior border is longer 
than the anterior one. The crown is divided into 
two pares by an antero-postcrior furrow. The lin¬ 
gual part is the widest and is fully covered by a 
very large lingual cusp. The labial side of the 
crown is formed by two labial cusps. The posterior 
labial cusp is the largest: it is connected to the 
apex of the labial cusp by a transverse ridge, set 
behind the middle of dte crown. The antero-labial 
accessory cusp is connected to the main labial 
cusp by a small ridge and connected to the lingual 
one by a poorly developed anterior cingulum. The 
transverse ridge, connecting the lingual and the 
main labial cusps, delimits an anterior and a pos¬ 
terior valley. The anterior valley is surrounded by 
the antero-labial side of the lingual cusp, rhe 
anterior wall of the transverse ridge, rhe antero- 
lingual side of the main labial cusp, the lingual 
side of the accessory labial cusp and the posterior 
wall of the anterior cingulum. The posterior val¬ 
ley is distinctly smaller than the anterior one: ir is 
limited by the postero-labial side of the lingual 
cusp, the posterior wall of the transverse ridge and 
the postero-lingual side of the main labial cusp. 


There is no evidence of a posterior cingulum. 

In anterior view, rhe lingual cusp is by far the 
highest: the main labial cusp reaches the half of 
its height and the accessory labial cusp, the third 
of the main labia) cusp. Both the lingual and the 
main labial cusps are somewhat inclined towards 
rhe labial side of the crown. The transverse ridge 
is deeply notched It)' rhe antero-posrerior furrow. 
The anterior cingulum is very low and is also not¬ 
ched by rhe antero-postcrior furrow. The postero- 
lingual side of the main labial cusp is less vertical 
than the antero-labial side of the lingual cusp. 

In posterior view, the postero-labial side of the 
main cusp is nearly perfectly vertical; the poste¬ 
ro-lingual side of the main labial cusp is more 
oblique. The posterior valley is opened posterior¬ 
ly: it is not limited by a posterior cingulum. The 
posterior ridge of the lingual cusp is well marked. 
In lingual view, the lingual cusp is subtriangular 
In outline and clearly inclined backwards. The 
anterior border is oblique, forming an angle of 
about 45“ with the base of the crown, and 
somewhat convex. The posterior border is shor¬ 
ter, more vertical and very slightly concave. The 
apex of the cusp is very rounded. 

In labial view, tire main labial cusp has almost 



Fig 35. — IRSNB R177, right upper postcanine of ? Traversodontidae indet., from the Late Triassic of Saint-Nicolas-de-Port. A. 
occlusal view; B, labial view; C, lingual view; D, anterior view, E, posterior view. Scale bar: 1 mm. 
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the same outline as rite lingual cusp. It is inclined 
backwards and its apex is rounded too. The 
accessory labial cusp, very low, is placed against 
it: the ridge connecting the two labial cusps is 
low and poorly developed. 

Root. 

The root is not preserved in IRSNB R177. 
Discussion 

IRSNB R177 is undoubtedly reminiscent of the 
upper postcanine teeth of the advanced 
Traversodontidae in the general organisation of 
its crown. A large lingual cusp is connected to 
the main accessory cusp by a transverse ridge set 
behind the middle of the crown and delimiting 
an anterior and a smaller posterior valley. An 
accessory cusp is set in front of the main labial 
cusp and the anterior valley is closed by an ante¬ 
rior cingulum. The organisation of the cusps is 
similar to IRSNB R174, referred to the newly 
defined genus Rositria. Nevertheless, it differs 
from the upper postcanines of all currently 
known Traversodontidae in being longer (mesio- 
distally) than wide (labio-lingually). 

In its proportions, IRSNB R177 more closely 


resembles the lower postcanines of the 
Traversodontidae Nevertheless, its morphologi¬ 
cal organization is quire different. The lower 
postcanines of the Traversodontidae are rather 
constant indeed (sec Batrail 1989): a high trans¬ 
verse ridge supports two cusps on the anterior 
half of the crown and a low basin forms the pos¬ 
terior half. An accessory cusp is usually present 
on the postero-labial portion of the crown. 

In certain respects, IRSNB R177 Is reminiscent 
of the postcanine of the Haramiyidac. This 
group, only known by isolated reeth, is very 
abundant in Saint-Nicolas-de-I'ort (Sigogneau- 
Russcll 1989, 1990). The Harantiyidae are tenta¬ 
tively identified as primitive allorherian 
mammals (see Butler & MacIntyre 1994 for an 
extended discussion of Harantiyidae affinities). 
As in IRSNB R177, the dental crowns of the 
Harantiyidae are elongated antero-posteriorly 
and they are divided into two rows of cusps by a 
deep antero-posterior furrow. However, the 
“accessory cusps" are more numerous on the 
anterior part of the lower postcanines and on the 
posterior part of the upper ones. Moreover, the 
posterior slope of the dominating cusps is never 
as marked as in IRSNB R177. 



1_1 


Fig. 36. — IRSNB R177, right upper postcanine of ? Traversodontidae indet., from the Late Triassic of Saint-Nicolas-de-Port. 
A, occlusal view; B, labial view; C, lingual view; D anterior view; E. posterior view, ab, anterior basin; al, antero-labial cusp; L, lin¬ 
gual cusp; ml, main labial cusp; pb, posterior basin; tr, transverse ridge. Scale bar: 1 mm. 
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It can be concluded that IRSNB R177 most clo¬ 
sely resembles the upper postcanines of the 
Traversodomidae: the general organization of the 
cusps is similar to the new defined genus 
Rosieria. Because of its very unusual proportions, 
it is cautiously referred to familia aff. Travcrso- 
dontidae, waiting for the discovery of more com¬ 
plete material. 

PALAEOBIOGEOGRAPHY OF LATE TRIAS- 
SIC AND EARLY JURASSIC CYNODONTS 

Fossil locauties and horizons 
Table 9 gives a synthetic correlation, modified 
from Lucas & Hunt (1994), of Late Triassic and 
Early Jurassic formations discussed in the text. 

Ischigualasto Formation 
(San Juan Province, Argentina) 

Age. Late Carnian (Hunt 1991; Hunt & Lucas 
1991). Early to Late Carnian (Battail 1993). 

Taxa discovered. Traversodomidae: Exaeretodon 
frenguelli Cabrera, 1943; Exaeretodon vittcei 
(Bonaparte, 1963); Ischignathus mdamericanus 
(Bonaparte, 1963). 

Chiniquodontidae: Chiniquodon theotonicus 
von Huene, 1936. 

Upper part of the Los Colorados Formation 
(La Rioja Province, Argentina) 

Age. Late Norian (Bonaparte 1972; Lucas & 
Hunt 1994). 

Taxa discovered, Tritheledontidae: Cbaliminia 
mustcloides Bonaparte, 1978, 

Remark. Bonaparte (1972) Identified postcranial 
bones as cf Tritylodon. Lucas &C Hunt (1994) 
suspect that they pertain to Cbaliminia. 

Upper Santd Maria Formation 
(Rio Grande do Sul, Brazil) 

Age. Late Carnian (Hunt 1991; Hunt & Lucas 
1991). Early Carnian (Battail 1993). 

Taxa discovered. Traversodomidae; Traversodon 
stahleckeriy on Huene, 1936; Gornphodontosuchus 
brasiliensis von Huene, 1928; Exaeretodon fren¬ 
guelli Cabrera, 1943. 

Dromatheriidae: Tberioherpeton cdrgnhti 
Bonaparte et Barbcrer.a, 1975. 


Chiniquodontidae: Chiniquodon theotonicus 
von Huene, 1936; Belesodon magnificus 
von Huene, 1936. 

Lower Elliot Formation 
(Morobong Hill, Lesotho) 

Age. Late Carnian or Early Norian (Hopson 
1984). 

Taxon discovered. Traversodomidae: Scaleno- 
dontoides macrodontes Crompton et Ellenberger, 

1957. 

Upper Elliot and Clarens Formations 
(South Africa and Lesotho) 

Age. Hettangian to Sinemurian (Olsen & Gallon 
1984). 

Taxa discovered. Tritheledontidae: Pachygenelus 
monus Watson, 1913; Diarthrognathus broomi 
Crompton, 1958; Tritheledon riconoi Broom, 
1912. 

Tritylodontidae: Tritylodon longaevus Owen, 
1884 (sensu Sues 1986b). 

Remark. Pattsia likhoelensis Lees et Mills, 1983, 
from Lesotho, is certainly a Tritheledontidae, 
possibly a synonym of Pachygenelus monus 
(Lucas & Hunt 1994). 

Maleri Formation 
(Andhra Pradesh, India) 

Age. Late Carnian (Hopson 19S4; Battail 1991). 
Taxon discovered. Traversodomidae: Exaere¬ 
todon statisticae Chatterjee, 1982. 

Remark. Battail (1991) considers that Exaere¬ 
todon statisticae might be a junior synonym of 
Exaeretodon frenguelli. 

Bull Canyon Formation 
(Eastern New Mexico, USA) 

Age. Early to Middle Norian (Lucas & Hunt 
1994, fig. 20.5). 

Taxon discovered. Dromatheriidae: Pseudotri- 
conodon chatteijeei Lucas et Oakes, 1988, 
Remark. The identification of this taxon as a 
cynodont has been questioned by Sues & Olsen 
(1990), but without justification. 

Kayenta Formation 
(North-eastern Arizona, USA) 

Age. Late Sinemurian — Early Pliensbachian 
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Table 9. — Stratigraphic position of the Late Triassic and Early Jurassic formations where cynodonts have been discovered (after Lucas & Hunt 1994, modified). 
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(Peterson & Pipiringos 1979; Clark & Fastovsky 
1986; Sues 1986b). 

Taxa discovered. Tritylodontidae: Kayentatbe- 
rium wellesi Kermack, 1982; Oligokyphus sp.; 
Dinnebitodon amarali Sues, 1986; Nedrctylodon 
broomi Lewis, 1986. 

La Boca Formation 

(Tamaulipas, north-eastern Mexico) 

Age. ? Early Jurassic (Clark et al. 1991, 1994). 
New radiometric datas indicate that this forma¬ 
tion would be Middle Jurassic in age (Luo, 
pers. comm.). 

Taxon discovered. Ttitylodontidae: Bocatherium 
mexicanum Clark et 1 lopson, 1985. 

Navajo Sandstones 
(Arizona, USA) 

Age. Pliensbachian (Marzolf 1990). 

Taxon discovered. Tritylodontidae: Tritylo- 
dontid indec. (Winkler et al. 1991). 

Turkey Branch Formation 
(Richmond Basin,Virginia, U.S.A.) 

Age. Early to Middle- Carnian (Sues & Olsen 
1990; Sues etal. 1994), 

Taxa discovered, Traversodontidae: Boreogom- 
phodon jejfersoni Sues et Olsen, 1990. 
Dromatheriidae: Microconodon tenuiroStris 
Osborn. 1886. 

Cumnock Formation 

(Sanford Basin, North Carolina, USA) 

Age. Late Carnian (Sues et al. 1994; Lucas & 
Hunt 1994). 

Taxa discovered. Dromatheriidae; Dromatbe- 
rinrn sylvestre Emmons, 1857; Microconodon 
tenuirastris Osborn, 1886. 

Wolfville Formation of the Fundy Group 
(Minas Basin, Nova Scotia, Canada) 

Age. Late Carnian or Carno-Norian (Hopson 
1984). 

Taxon discovered. 'Traversodontidae: Arcto- 
traversodon plamnyridon (Hopson, 1984). 

Me Coy Brook Formation of the Fundy Group 
(Novia Scotia, Canada) 

Age. Early Jurassic (Shubin et al. 1991): 


? Hettangian (Lucas &C. Hunt 1994). 

Taxon discovered. Tritheledontidae: Pacbyge- 
nelusc 1. moans. 

Remark. ? Paebygeuelus willed Chatterjee, 1983, 
from the Dockuin Formation (Upper Triassic) of 
Near Post (Western Texas, USA) is regarded by 
Shubin et al. (1991) as doubtful because it lacks 
diagnostic cynodont characters: teeth are fused to 
the jaw and there are no cingula on the post¬ 
canine teeth. 

Pant 4 Quarry of St. Bride's island 
(Glamorgan, U.K.) 

Age. Hettangian to Early Sinemurian (Evans & 
Kermack 1994). 

Taxon discovered. 'Tritylodontidae: Oligokyphus 
cf. major. 

Windsor Hill Fissure 
(Somerset, UK) 

Age. Pliensbachian (Kiihne 1956). 

Taxon discovered. Tritylodontidae: Oligokyphus 
major Kiihne, 1956. 

Remarks. Kuhne (1956) described originally 
two species, O. major and 0 . minor , which are 
probably sexual dimorphs (Sues 1985). 

A tritylodontid incertae sedis is present at the 
nearby Holwell Quarry (Savage 1971). 

Sai n t-Nicolas-de- Po rt 
(Meiirthe-et-Moselle, France) 

Age- Late Norian (Buffetaut & Wouters 1986; 
Cuov & Ramhoer 1991; Cuny 1993) or Early 
RhaetUn (Sigogne-au-Russeil 1983a). 

Taxa discovered. Dromarhertidae; Pseudotri- 
conodon wild> Hahn, Lepage et Wouters, 1984; 
Tricuspes tuebmgensis E. von Huene, 1933; 
Trintspes sigogneauac Flahn, Hahn et Godefroit, 
1994; Tricuspes tapeinodon n.sp.; Meurtbodon 
gallicus Sigogneau-Russell et Hahn, 1994. 
Traversodontidae: Maubeugia lotharingica n.g., 
n.sp.; Rosieria delsatei n.g., n.sp.; genus 
aff. Microscalenodon. 

Cynodontia incertae sedis ; Habnia obliqua n.g., 
n.sp.; Gaumia longiradicata Hahn, Wild et 
Wouters, 1987; Lepagia gaumensis Hahn, Wild et 
Wouters, 1987. 

Remark. Godefroit (1997) describes a Late 
Triassic fauna in the nearby and contempora- 
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neous locality of Varangeville. I his fauna 
includes reeth of indeterminate advanced cyno¬ 
donts. 

Medemach 
(G.-D. Luxemburg) 

Age. ? Middle Norian (Hary & Muller 1967; 
Cun yetal. 1995). 

Taxa discovered. Dromatheriidae: Psendotrico- 
nodon udldi Hahn, Lepage et Woutcrs, 1984; 
“cf, Tricuspes tuebingensis" (= Triciispes aiT. sigo- 
gneauae). 

Cynodontia incertae sedis\ Gaumia cf. incisa. 

Habay-la- Vieille 
(Gaume, Belgium) 

Age. Early Rhaetian (Bock 1987). 

Taxa discovered. Dromatheriidae: Pseudotrico- 
nodort ?. sp. 

Traversodoniidae: Microscalenodon nanus Hahn, 
Lepage et Wouters, 1988. 

Cynodontia incertae sedis-. Gaumia longiradicata 
Hahn, Wild et Wouters, 1987: ? Gaumia incisa 
Hahn, Wild ft Wouters, 1987; Lepagiagaumensis 
Hahn, Wild et Wouters, 1987- 

Hallau Bone-bed 

(Kanton Schallhauscn, Switzerland) 

Age. For Clemens (1980), the Hallau Bone-bed 
postdates the Upper Norian (Knolenmcrgel), but 
is no younger than the Lower, but not 
Lowermost, Hettangian (the bone-bed is overlain 
by a marl containing the ammonite Psiloceras 
johnstoni). Therefore, the Hallau local fauna is 
probably of Rhaetian age. 

Taxa discovered. Dromatheriidae: Trkuspes sigo- 
gneauae Hahn, Hahn et Wouters, 1994. 
Cynodontia incertae sedis : Gaumia sp.; Lepagia 
gaumensis Hahn, Wild et Wouters, 1987. 

Rhcitsandstein bone-beds ofWiirttemberg 
(Germany) 

Age. Probably not older than Upper Norian and 
not younger than Lower Hettangian (Clemens 
1980). 

Taxa discovered. Dromatheriidae: Tricuspes tue- 
bingensis E. von Huene, 1933. 

Tritylodontidac: Oligokyphus triserialis Hennig, 
1922 ( sensu Sues 1985); Trityl'odon fraasi 


Lydekker, 1887; Chalepotherium plieningeri 
(Ameghino, 1903). 

Lower Lufeng Formation 
(Western Yunnan, China) 

Age. Hettangian ro Pliensbachian (Chen et al, 
1982; Luo & Wu 1995). 

Taxa discovered, (according to Luo & Wu 
1994). Ttitylodomidae; Bienothenurnyunnanense 
Young, 1940; Bienotherium minor Young, 1947; 
Bienotberium magnum Chow, 1962; Oligokyphus 
lufengensis Luo et Sun, 1993; Lufengia delicata 
Chow et Hu, 1959; Yunnanodon brevirostre (Cui, 
1976); Dianzhongia longistrata Cui, 1981. 


PALAEOGEOGRAPHICAL SKETCH OF 
ADVANCED CYNODONTS AND AFFINI¬ 
TIES OF THE SAINT-NICOLAS-DE-PORT 
CYNODONT FAUNA 

Three 1 Successive stages can be distinguished in 
the l.ate Triassic and Early Jurassic cynodonr 
assemblages worldwide: the Late Carnian/Eatly 
Norian assemblages, the Late Norian/Rhaetian 
assemblages and the Liassic assemblages. The, 
Late Carnian/Early Norian assemblages are parti¬ 
cularly well represented in South America 
(Argentina and Brazil), but elements have also 
been discovered in southern Africa, India and 
eastern North America. These assemblages are 
dominated by Traversodonndac. With the excep¬ 
tion of Boreogompbodon, all are large or giant 
herbivorous cynodonts. The Chiniquodontidae 
apparently disappeared at the end of the 
Carman. The Dromatheriidae appeared during 
the Carman. They are very small cynodonts with 
perfectly sectorial postcanine teeth. This Late 
Carnian/Early Norian cynodont assemblages can 
be included within the B-type assemblages, defi¬ 
ned by Romer (1966), 

The Late Norian/Rhaetian cynodont assemblages 
are well represented in Western Europe, on the 
western margin of the Germanic Realm. The 
fauna discovered in Saint-Nicolas-de-Port is die 
most representative of this type of cynodont 
assemblages. These are dominated by small car- 
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nivorous or insectivorous cynodonts with secto¬ 
rial postcanine teeth (Dromathcriidae or 
Cynodontia incertae sedis). The Traversodontidae 
are very rare and only represented by dwarf 
forms. The cynodont fauna from Saint-Nicolas- 
de-Port appears very similar with those from 
Medcrnach (three genera in. common), Habay-la- 
Vieille (three or four genera in common) and 
Hallau (three genera in common). 

From a palaeoecologtcal point of view, it is inter¬ 
esting to observe that, in Saint-Nicolas-de-Port, 
small herbivorous Traversodontidae co-exist with 
wo groups of herbivorous allotherian mammals; 
the Harantiyidae and the Theroteinidae. All 
these small herbivorous groups probably had dif¬ 
ferent dietary specializations, allowing their sym¬ 
pathy. For Sigogneau-Russell &c Hahn (1994), 
the harantiyid teeth, which are rarely strongly 
worn, may- be indicative of a diet based on soft 
plant matter; the low cusps and delicate roots of 
the theroteinid molars perhaps suggest a diet 
based on rather softer vegetables. The stout root 
and the high cusps of the dwarf traversodontid 
postcanine teeth suggest a diet based on harder 
vegetables. The wear pattern of the postcanine 
teeth is unfortunately' insufficiently known, in 
this group, to confirm this hypothesis. In the 
same way, the Dromatheriidac co-cxisr. with mor- 
ganucodontid mammals in Saint-Nicolas-de- 
Port, as in Hallau (Peyer 1956) and Medernach 
(Cuny' et til. 1995). Both groups are characterized 
by triconodont cutting teeth and probably occu¬ 
pied similar ecological niches. Sigogneau- 
Russell & Hahn (1994) suggest that the 
Dromathcriidae (“chiniquodontoids”) Were pro¬ 
bably too small to be carnivorous: perhaps they 
fed on insects with hard elytrae. In Saint- 
Nicolas-de-Port, the most frequent morganuco- 
dontid, Brtichyzostrodon, is characterized by its 
relatively large and very stock)' molars, indicating 
that it fed on larger preys:- it was probably a small 
carnivorous. 

The cynodont fauna discovered in the 
Rhatsandstein bone-beds from Germany has a 
intermediate composition between the typical 
Late Norian-Rhaetian assemblages and the 
Liassic ones. Tricuspes is the only dromadieriid 
discovered in this area, whereas at least three 


genera of tritylodontids have been discovered. 
These are the oldest Tritylodontidae currently 
recognized. 

Outside Western Europe, the Late Norian 
Los Colorados Formation of Argentina has yiel¬ 
ded the oldest known Tritheledontidae: 
Chalitnhria. The presence of Pseudotriconodon in 
the Norian Bull Canyon Formation of New 
Mexico is doubtful (Sues &: Olsen 1990), 

Traversodontids and dromatheriids are absent 
from the Liassic cynodont assemblages. These are 
characterized by the presence of Tritylodontidae 
and/or Tritheledontidae. Liassic tritylodontids 
have a pangean palaeogeographical distribution: 
they' are known from Europe, North America, 
China and South Africa, This reflects the appa¬ 
rent cosmopolitanism of terrapod faunas at that 
period, as already noted by Shubin ct ai (1981), 
Olsen & Gabon (1984) and Lucas & Flunt 
(1994), Nevertheless, at the generic level, the 
Liassic tritylodontids appear more endemic. Out 
of ten tritylodontid genera recognized in the 
Early Jurassic (the Rhatsandstein bone-beds from 
Germany are provisionally regarded as Late 
Triassic in age), eight have currently' only been 
discovered in a limited palaeogeographical area. 
Dinnebitodnn , from the Kayenta Formation 
(USA), and Yurmtinodon, from the Lower Lufeng 
Formation, are very' similar and probably repre¬ 
sent Sister-taxa by dental apomorphies (Luo pers. 
comm.). If this taxonomic similarity is taken into 
consideration, the endemism of trity'lodonts 
would be lower. However, as the stratigraphic 
position of each formation is not dearly establi¬ 
shed, definitive palaeogeographical conclusions 
arc very hazardous for that period. The genus 
Oligokyphtis has a wide palaeogeographical distri- 
bution: remains have been discovered in 
Germany, the United Kingdom, China and 
North America, Stratigraphically, it probably 
ranges from the Rhaetian to the Pliensbachian, 
The Upper Elliot and Lower Clarclis Formations 
of southern Africa have yielded three tritheledon- 
tid genera. Outside southern Africa, a jaw frag¬ 
ment of the trithelcdontid Pachygelcnus cf menus 
has been discovered in the ? Hettangian Me Coy 
Brook formation of Nova Scotia. 
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CONCLUSIONS 

The Late Triassic cynodont fauna discovered in 
Saint-Nicolas-de-Port is unique in terms of the 
diversity of the fauna. The following taxa are 
represented: Pseudotriconodon wildi Hahn, 
Lepage et Wouiers, 1984; Tricuspes tuebingcnsis 
E. von Huene, 1933; Tricuspes sigogneauae Hahn, 
Hahn et Godefroit, 1994; Tricuspes tapci- 
nodon n.sp.; Meurthodon get Hi cits Sigogneau- 
Russell et Hahn, 1994; Hahnin ebliqua n.g., 
n.sp.; Gaumia lungirddiccttci Hahn, Wild et 
Wouters, 1987; Lepctgiagaumensis\ Hahn, 
Wild et Wouters, 1987; Maubeugia lotharin- 
gica n.g., n.sp.; Rosieria delsatei n.g., n.sp, and 
aff. Microscalenodon. Small carnivorous or insec¬ 
tivorous cynodonts are particularly numerous 
and diversified (eight species). They are represent¬ 
ed by the family Dromatheriidae and by 
Cynodontia incertae sedis. It has been previously 
shown that Dromatheriidae probably represent 
the sister-taxon of Mammalia (Hahn el al. 
1994). Herbivorous cynodonts are rare and pro¬ 
bably represented by dwarf forms of the family 
Traversodontidae. Although very advanced, these 
traversodonts are characterized by a primitive 
dental morphology. The study of the palaeo- 
geographical and stratigraphic distribution of 
Late Triassic to Early Jurassic advanced cyno¬ 
donts indicates that the fauna discovered in 
Saint-Nicolas-de-Port is characteristic of the Late 
Norian-Rhaetian period. 
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